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INTRODUCTION

In the summer of 1990, funding was available to design and implement two portable

seismic arrays for the volcano program. The 

Several contracts were awarded to commercial 

components needed to build the portable ana

approach was based on Lee et al. (1989). 

companies to design and implement various 

 s. The purpose of this report to present the

software modules for data acquisition and processing

SPROC/SUDSMAN, SUDSSQZ, PC-QMAP,

by the contractors. Source code on PC-DOS/! /IS-DOS diskette for this report is presented 

in U. S. Geological Survey Open-File Report 92-597-B.

SUDSPICK

SUDSPICK is a computer program for automatic 

waveform files created by the XDETECT rea time

SUDSPLOT

SUDSPLOT is a computer program for pl< 

XDETECT realtime data acquisition program

SUDSPROC/SUDS

SUDSPROC/SUDSMAN are two computei 

tasks of the waveform files created by the

SUDSSQZ

SUDSSQZ is a computer program to "sque 

created by the XDETECT realtime data acquisition
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- SUDSPICK, SUDSPLOT, SUD-
AND XDETECT - in detail as submitted

(p. 4- 41)

picking of the first P-arrival from 

data acquisition program.

(p. 42 - 77)

tting seismic waveform files created by the

XDETECT

MAN (p. 78 - 119)

programs for managing the data processing 

realtime data acquisition program.

. 120 -131)

ze" out) insignificant data in a waveform file

Drogram.



PC-QMAP (p. 132 - 188)

PC-QMAP consists of two computer programs to plot earthquake hypocenter data on 

a map. QMAPHP is for using the HP LaserJet printers, and QMAPPS is for using a 

Postscript laser printer.

XDETECT (p. 189 - 313)

XDETECT (version 2.04) is a computer program for realtime data acquisition and 

processing. It is an updated version of the XDETECT program released previously in 

Tottingham and Lee (1989).
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SUDSPICK Version 1.22

Introduction

This program is used to pick phase arrivals from SUDS data files. The program 
offers two modes of operation; Batch and Interactive. Batch mode operation is 
initiated from the DOS command line so that SUDSPICK may be called from within 
DOS batch files to automate data processing. Interactive mode allows the user to view 
traces on screen and pick phases using a mouse or the keyboard.

Command line syntax

SUDSPICK is executed using the following DOS command line syntax:
SUDSPICK [switches] inputfile <return>

switches:
/Ddriver - Driver filename. (SCREEN.DRV$) 

/B - Batch mode.

inputfile - SUDS format data file. (SUDSPICK.DMX)

() indicates the default value, arguments may be placed in any order, and 
are not case sensitive.

The /D option is used to specify the Geograf device driver to be used to drive the 
display. By default. SUDSPICK will look in its home directory for a driver named 
SCREEN.DRV. The file SCREEN.DRV that is provided on the distribution diskette will 
drive a VGA display adapter and is equivalent to VGA.DRV. If you have a different 
display adapter on your system, you should copy the appropriate driver to SCREEN.DRV 
so that the program will use that driver by default (e.g. , if you have a Hercules Graphics 
Card, you should issue the following command at the DOS command line: COPY 
HGC.DRV SCREEN.DRV <retum>. assuming that the current working directory is 
where you installed SUDSPICK).

The /B option initiates batch mode.

Inputfile is the SUDS data file specification. The input file must be demultiplexed 
and is assumed to have the extension .DMX if an explicit extension is not provided on 
the command line. It is worthwhile to note that SUDSPICK expands all input file specs 
to fully qualified file specifications. Le, if the current working directory is C: \DATA and 
you enter SUDSPICK 90122105 <return>, SUDSPICK expands the input file spec to 
C:\DATA\90122105.DMX. Any DOS legal partial file spec maybe used as well, the 
input file spec ..\OLDDATA\TEST. would be expanded to C:\OLDDATA\TEST.DMX.
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rIST»10/21/90 13:05 30579 SPS-100.160 D:\WIG\$UDS\SQZD.DMX

   -j/ftl^^

P TlME«IST+2.895 V IGHT«0

While the trace is displayed on screen, the following keys are used:

Up Arrow, Down Arrow, Left Arrow, Right Alrrow or Mouse click moves the 
crosshair. Hold the main (left) mouse button to drag the crosshair.

Spacebar

Skey 
Ukey 
Dkey 
I key 
Ekey 
Wkey 
Ckey 
+ or - key

P pick if the cross 
Moves the window if 
S pick.
First motion is UP. 
First motion is DO 
Onset is IMPULSIVE 
Onset is EMERGE 
followed by 0,1,2,3 
Clear picks. 
Increase or decrease

he lower portion of the screen, 
crosshair is above the time axis.

:k WEIGHT.

amplitude magnification.

Enter or Return Save the pi 
Page Up key Move to previous trafce, 
Page Down key Move to next trace, current 
Home key Move to first trace, 
End key Move to last trace, ctirrent 
Escape key Exit the program, picks sav

SUDSPICK tries to pick the P phase for ybu, if it was successful 
will be displayed on the screen. Please n 
saved to the phase file until the Enter or Return

move to next trace, 
current picks are not saved.

picks are not saved, 
ent picks are not saved, 

picks are not saved, 
id in inputbasename.PHA.

, the P Phase arrival 
that picks displayed on screen are not 

:ey is pressed.



There are six parameters that may be adjusted by the user. These parameters are 
set in an ASCII text file named SUDSPICK.INI and may be changed using your favorite 
text editor. SUDSPICK looks for this file in its home directory, so this file should be 
kept in the same directory as the executable files.

# Sample initialization file SUDSPICK.EXE version 1.11 or later
# Lines beginning with #, ! or a space are ignored
# Statements in this file are not case sensitive

skipsamples-50 
cl-0.4 
C2-1.0
C3-0.3 (NOTE: cl to c5 are parameters to be set 
C4-0.01 by users ; they have been extended 
C5-10.0 later and became part of SUDSUTIL.INI

file   see page 10.)
The skipsamples entry directly corresponds to the nskip variable, and the cl 

through c5 entries directly correspond to the variables with the same name in the 
source code. If the SUDSPICK.INI file does not exist, the values shown in the sample 
.INI file are used as default values.

Batch mode operation

When SUDSPICK is executed with the /B option, the program will open the input 
file and analyze each trace. If a P phase pick was made, an entry will be made in the 
phase file. The phase file is a HYPO71PC phase file given the same base name as the 
input file and the extension .PHA (e.g., input file: D:\DATA\90122103.DMX, phase 
file: D:\DATA\90122103.PHA), and stored in the same directory as the input file, 
regardless of the current working directory. When SUDSPICK is ran in batch mode, 
only P phase arrival times are written to the phase file.

Interactive operation

When SUDSPICK is executed without the /B option, the program will pause 
momentarily, displaying the picking parameters to be used, while it opens files and 
builds internal data structures and then it will display the first trace.

The SUDSPICK display is made up of the upper portion, which displays the entire 
trace, and the lower portion that displays a window on the trace with a one sample 
per pixel resolution on the time axis. The window is marked on the upper trace with 
brackets and any picks that are not within the window are displayed on the upper 
trace.



P phas« picking algorithm
SUDSPLOT implements a P phase picking algorithm that was originally written by 

Rex Alien of the USGS. Below is a fragment of FORTRAN source code that contains 
the algorithm.

INTEGER*2 idata, nsJcip, ni, n^l, idif 
INTEGER*4 nsamp, pick, j
REAL*4 alii, beil, ri, ali, 
REAL*8 Cl, C2, C3, C4, C5 
DIMENSION idata (*)

nsamp
pick
idata
nskip
ali
alii
bei
beil
dri
ei
gai
idif
j
ni
nil
ri
ril

Number of samples 
returns 0 if no pick 
Data buffer 
Number of samples to

Long-term average of

Weighted derivative

d, dri , ei, gai, ril

skip before picking
Short-term average of ei
Previous value of shDrt-term average of ei

ei
Previous value of long-tern, average of ei

of integer data
Characteristic function
Weighted value of long-term average of E
1st difference
Do loop counter over samples
Value of current data sample
Value of previous digital Sample
Present value of real data
Previous value of real data

Pick P Phase 
DO j«l, nsamp

Prepare one sample
ni - idata(j)
Store present value of real data
ril - ri
Compute first difference
idif - ni-nil
Filter to produce updated value of real data

ita

ri - cl*ril+REAL(ni)
Compute weighted derivative
dri - c2*REAL(idif)
Store present value of digital
nil - ni
Compute characteristic function
ei - ri**2+dri**2
Compute short-term average of ei
ali - alil+c3*(ei-alil)
alii - ali
Compute long-term average of ei
bei - beil+c4*(ei-beil)
beil - bei
gai - c5*bei
Do we have a pick?
IF (j .GT. nskip .AND. ali .GT. gai) THEN

pick - j
EXIT 

END IF 
ENDDO

c



Sun 16-Aug-1992 15:43, RB

>» Notes concerning source code for SUDS utilities <«

Most of the programs included search for SUDSUTIL.INI in their "home" 
directory (i.e., the directory where the executable file is located). 
This file contains initialization information for the various programs. 
A sample SUDSUTIL.INI is included in the root directory of the diskette as 
well as in the printed documentation.

Please see the README.TXT file in each subdirectory for specific requirements 
of each individual porgram.

OQS



f SUDSUTILS.INI

f Last edit: Fri 10-Jul-1992 16:33, RB

# This file contains initialization data fob the various SUDS utilities.

# This file is arranged in sections. Each
# "Section Header" inside square brakets (e

section is marked with a
[SUDSPICK]). Each program

es following its 
sensitive. Comments 

(;). Blank lines

# will look for its section and then read the entr:
# section header. None of these entries are case-
# are delimited by a pound-sign (#) or a semi-colon
# are ignored.

#                                                
[PLOTX]
# This section contains entries for the PlcftX graphics library.
# All of the programs that use the graphical library will
# use these as default settings.

# Default
# I
f 2
# 3
# 4
# 5
# 7
# 8
# 9
# 10

sc

*
a:

»

s

=

=

=

*

display mode :
2

16
16
16
16

256
256
256
256

color
color
color
color
color
color
color
color
color

720x348
640x350
640x480
800x600
1024x768
640x350
640x480
800x600

1024x768

Hercules
EGA
VGA
SVGA
SVGA <-
SVGA <-
SVGA <-
SVGA <-
SVGA <-

Graphi

ChipSet
ChipSet
ChipSet
ChipSet

cs

1
1
1
1

ChipSet: 2

Card

or 2
or 2
or 2
or 2
only

only
only
only
only

DisplayMode

# Default chip set:
# 1 - Tseng Labs ET_3000 (older 512kb c^rds, Prodesigner, 2 the MAX ...)
# 2 = Tseng Labs ET_4000 (newer 1Mb car<&s f ProDesigner II, SpeedSTAR ...) 
ChipSet - 2

# Prompt before saving the current plot to the queue 
PromptBeforeSaving = Y

# Command used to produce hardcopy
# HardCopy - PSPLOT /Pd:\plots\plot.eps
# HardCopy - PSPLOT /Plptl 
HardCopy » LJPLOT /Plpt2 /M3
# Hardcopy = SAVEPLOT c:\plots

# Font vectors filespec 
Font - C:\SUDS\SIMPLEX.VEC

# Plot queue directory 
PlotQueue - D:\PLOTS

# Directory for temporary files. Should be 
TempDir = D:\

on a RJ^M disk if possible

[SUDSMAN]
# This section contains entries for SUDSMAN 1.01

# Run in verbose mode 
Verbose

# Source directory mask 
Mask=*.PRE

# Source and destination directories 
Source»D:\CODE\SHELL\TEST 
Destination=D:\CODE\SHELL\DEST

r later.

# Time in seconds after which a file is tc 
Inactive=0

# Time in seconds to wait between checks j

be con ided inactive

or new files

( 10



Wait-15

#                                                       
[SUDSPICK]
# This section contains entries for SUDSPICK 1.10 or later.

# Lines beginning with Pnn»= represent params 1 - 25, all other line are 
t ingnored. SUDSPICK uses the comment at the end the label to display
# the value at startup. This comment must start with a # and must follow
# the value on the same line separated by a least one space.

P10-10.0 #ABS Threshold (sample amplitude) 

P3-2.5 #Zero window size (seconds) 

P12-6.0 #Additional # of windows to search 

Pll-3.5 #Signal/noise ratio

# Earthquake wave period criteria 
P4-3.0 tLow period limit (seconds) 
P13-0.05 #High period limit (seconds)

Pl»100. #'Before' window size (samples)

P2-250. #'After' window size (samples) ,.«>

# Pick classification criteria (Rmax normalized by BW/AW)
P5*2.0 #Weight 5 rmax
P6-4.0 #Weight 4 rmax
P7-6.0 #Weight 3 rmax
P8=8.0 #Weight 2 rmax
P9-10.0 #Weight 1 rmax

£   _   -__   __   _         ___-.____   _ ___   _     _             __   _           -.                                   

[SUDSPROC]
# This section contains entries for SUDSPROC 1.01 or later.

# Path to data files 
SourceDir *» D:\Data

# Path to working directory 
WorkingDir = D:\Temp

# Filename extension of raw data files 
RawExtension - WVM

# Preferred text editor 
Editor = QEDIT.EXE

0 Gil



Sun 16-Aug-1992 15:48, RB

>» Notes on SUDSPICK 1.23 <«

SUDSPICK was written using Microsoft C/C++

i.31.
Libraries required:

HSUDS.LIB - SUDS data file library version 
Available from:

Small Systems Support 
2 Boston Harbor Place 
Big Water, UT 84741-020 
(801) 675-5827 Voice 
(801) 675-3730 FAX

L__PLOTX.LIB - PlotX graphics library version 1.12 
Available from:

Small Systems Support 
2 Boston Harbor Place 
Big Water, UT 84741-020J3 
(801) 675-5827 Voice 
(801) 675-3730 FAX

The following files are included:

7.00 aijid Microsoft FORTRAN 5.00

SUDSPICK C 
INIFILE FOR 
PICKLIST FOR 
PLTPICK FOR 
P_PICK FOR

SUDSPICK MAK

13743 04-22-92 ll:27p
2670 04-28-92 3:04p
7141 12-19-91 5:05p

17197 01-20-92 ll:38p
16177 04-22-92 ll:23p

728 04-28-92 3:19p

01
n



/*
* SUDSPICK - P Phase picker
*
* Filespec: c:\code\sudspick\sudspick.c
*
* Last edit: Wed 22-Apr-1992 23:25, RB
*
Version 0.00 - 0.03 May 1991

Started with SUDSPICK 1.30. Rebuilt P picking algorithm. 
Version 0.04 29-Jun-1991, RB

Major changes to P picker, added Jump. 
Version 1.00 04-Jul-1991, RB

Fixed problem with SUDS error on last trace 
Version 1.00.01 05-Jul-199l, RB

weight 5 added 
Version 1.00.02 05-Jul-1991, RB

Added coda duration and first motion 
Version 1.01.00 14-Jul-199l, RB

Added 16bit support 
Version 1.10.00 27-Jul-1991, RB

Major structural changes: pass FI struct to FORTRAN modules.
Rebuilt picklist & inifile modules, added all motions, and S weight
Changed annotation, ini file supports up to 25 params with labels
taken from comments. 

Version 1.20.00 10-Aug-199l
Changed to PlotX graphics library. Fixed small bug in jump. 

Version 1.21.00 15-Sep-199l
When interactive, no weight 5. Add /N switch. 

Version 1.22.00 09-Nov-1991 23:37, RB
Huge addressing (HSUDS.LIB). 

Version 1.23.00 12-Dec-199l 11:08, RB
Updated Plotx library 1.10, added S phase parameters 

Version 1.23.01 Mon 20-Jan-1992 23:30, RB
Added component to plot annotation

*/

char version[] = "1.23.01";

/* Standard include files */
#include <malloc.h>
#include <stdio.h>
#include <process.h>
#include <string.h> 
^include <stdlib.h>

/* SUDS include files */
#include <suds.h>

// Graphics 
tinclude <plotx.h>

/* Prototypes */
void sudspick( char[128], int, int );
int builddb( char[128] );
void upper( char[128] );

extern int _fortran pplot( long *, int _huge *, char *, char *, float *,
MSJTIME *, int *, void * );

extern void _fortran picklist( int *, void *, char *, int *); 
extern int _fortran done( void ); 
extern void _fortran p_pick( long *, long *, int _huge *, float *, int *,

float *, int *, int *, int *, int * ); 
extern int _fortran inifile( char *, float * );

extern char *progname;
struct FI { /*    SUDS file index    */

int type; /* Structure type */
int pos; /* Position index */
char stn[5]; /* Station name */
MS_TIME ptime;
MS_TIME stime; /* Pick time */
int pweight;

0



int sweight; 
int ponset; 
int sonset; 
int pmotion; 
int smotion;

int fmp; 
} fi[128]; 
int dmode, chip; 
char font[128];

/* Pick weight */

/* Onset -1 » impulsive,

/* First motion, -3 - No 
-1   Down or dilatati 
1   Up or compression

/* Coda duration in seco

/* Main Routine */
main( int argc, char *argv[] ) {

int i, batch, autop;
char *j, *k;
char buffer[128], infile[128];

progname » argv[0];

/* Setup defaults */
strcpy( infile, "SUDSPICK.DMX" );
batch - 0;
autop   1;
dmode - 0;
font[0] - 
chip « 0;

\0'

- none, 1 - emergent, */

sy, -2 *  - poor D,
n, 0   none,
2 - + poor U orC */ 

ds */

printf( "SUDSPICK Version %.4s - W. Lee & R. Beinfill\n\n", version )

/* Deal with command-line arguments */ 
if( argv[l][0]   '?' II argv[l][l]  

printf (
printf (
printf (
printf (
printf {
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
printf (
exit ( 1

"Usage: SUDSPICK [switches]
"switches : \n" )

/B -
" /N -
" /Mmode *
n
n

n

n

it

" /Cchip «
n
n

/Ffont *
" input file *

;
Batch mode.
No auto pick
Display mode
1 « 2 color
2-16 coloi
(3)= 16 coloi
4-16 coloi
5-16 coloi
VGA Chipset:
(1)= Tseng LJ
2 = Tseng Le
font filenar
SUDS format

"() indicates the default v<
"Arguments may
) ;

be placed in

for( i«l; i<argc; i++ ) {
if( argv[i][0]   '-' I I argv[i][0] 

switch( argv[i][l] ) { 
case 'f': 
case 'F':

strcpy( buffer, &argv[i][2 
j = buffer+strlen( buffer 
if ( *j !- '.' )

strcat( buffer, ".vec" 
strcpy( font, buffer ); 
break; 

case 'b': 
case 'B':

batch = 1; 
break; 

case 'n': 
case 'N':

autop = 0; 
batch * 0;

'?' || |rgc < 2 ) 

inputfile <~ \n" );

(OFF)\n" );
when interactive. (AUTO)\n" ); 
:\n" );
720x3 48 Hercules Graphics Card\n" );
640x350 EGA\n" );
640x430 VGA\n" );
800x630 SVGA\n" ); 

1024x768 SVGA < Tseng only\n" ); 
\n" ) ;
bs ET3000\n" ); 
bs ET4000\n" ); 
ie. (%s) \n", font ) ; 
waveform file. (%s)\n\n", infile ); 
lue.Xn"); 
any order, and are not case sensitive.\n" )

) ; 
 4;



break; 
case 'm': 
case 'M':

if( ( dmode - atoi( &argv[i][2] ) ) ~ 0 )
fprintf( stderr, "\nERROR: Invalid switch: %s\n\n", &argv[i][0] ); 

if( dmode < 1 I I dmode > 10 ) {
fprintf( stderr, "\nWARNING: Mode value out of range: %s\n", &argv[i][0] ); 
fprintf( stderr, "Defaulting to Mode 3 (VGA, 640x480)\n\n" ); 
dmode = 3; 

}
break 

case 'c' 
case 'C'

if( ( chip - atoi( &argv[i][2] ) ) « 0 )
fprintf( stderr, "\nERROR: Invalid switch: %s\n\n", &argv[i][0] ); 

if( chip < 1 I I chip > 2 ) {
fprintf( stderr, "\nWARNING: Chipset out of range: %s\n", &argv[i][0] ) 
fprintf( stderr, "Defaulting to ET3000\n\n" ); 
chip = 1; 

}
break; 

default:
fprintf( stderr, "\nWARNING: Unrecognized switch: %s\n", &argv[i][0] ); 
break; 

} 
} 
else

strcpy( infile, argv[i] );
j - infile+strlen( infile )-4;
if( *j !- '.' )

strcat ( infile, ".dmx" ); 
}

//If batch, auto pick 
if( batch =» 1 ) 

autop = 1;

/* Get the full pathname */
if( _fullpath( buffer, infile, 128 ) !- NULL )

memcpy( infile, buffer, 128 ); 
else {

fprintf( stderr, "Invalid input filespec!" );
exit( 1 ); 

}
/* Convert everything to upper case */ 
upper( infile ); 
upper( font );

sudspick( infile, batch, autop ); 
exit( 0 ); 

}

/ * SUDSPICK                                                     * / 
void sudspicM char infile[128], int batch, int autop ) {

FILE *infil;
register i, j;
char samtime[34], stime[34] f ptime[34] f stn[5], buffer[32], 

inif[_MAX_PATH], *p, comp;
int typ, ponset, pmotion, weight, flag, fii, isk, 

ikey, maxsam, motval, fmp, avenoi, sweight;
long inp, len, leng, ppick, plen, spick;
float rate, params[25], s2n;
MS_TIME 1st;

char _huge *ptr; 
SUDS_DESCRIPTRACE _huge *dt;

printf( "Waveform file: %s\n\n", infile ); 
if ( batch » 1 )

printf ( "Batch Mode!\n" ); 
else

printf( "Interactive Mode!\n" );

01



if ( autop *= 0 )
printf( "Auto picking is DISABLED!\n" ); 

printf( "\n" );

// Get picking parameters
strcpy( inif, progname );
p * strrchr( inif, '\\' );
P++;
strcpyj p, "SUDSUTIL.INI" );
if ( inifile( inif, params ) !* 0 ){

fprintf( stderr, "\nERROR: Reading initialization file: %s\n", inif
exit( 1 );

/* Build index */ 
fii - builddb( infile ); 
switch( fii ) { 

case -1:
fprintf( stderr, "\nERROR: File contains no data: %s\n", infile );
exit( 1 ) ;
break; 

case -2:
fprintf( stderr, "\nERROR
exit( 1 );
break; 

case -3:
fprintf ( stderr, "\nERROR
fprintf( stderr, "
exit( 1 );
break;

Unable^ to open: %s\n", infile );

Data in multiplexed form: %s\n", infile ) 
Run DSMUX and" try again. \n" );

/* Open the WaveForm file */ 
infil * st_open( infile, "r+b" );

/* Initialize plot software */ 
if( batch « 0 ) {

if( iniplt( inif, dmode, chip, font, 0
exit( 1 );

if( plots( 1 ) != 0 ) 
exit( 1 );

i - 0;
while( i<=fii ) {

isk=st_seek( infil, 
if( ( inp = st_get( 

break;

(long) fi [i] .pos--l, 0 ); 
&ptr, &typ, &len, infil

dt = (SUDS_DESCRIPTRACE _huge *)ptr
// leng = dt->length - (len/sizeof (:tnt) )
leng = dt->length;
rate = dt->rate+dt->rate_correct;
ist - dt->begintime+dt->time_correc1
maxsam = dt->maxdata-dt->avenoise;
avenoi = dt->avenoise;

sprintf ( samtiine, "%s", list_mstime( ist,
strcpy( stn, dt->dt_name.st_name );
comp = (char)toupper ( dt->dt_name.component
ppick * 0;
spick = 0;

/* Let the computer try to pick the P phas«i
plen = leng;
p_pick( &plen, Sppick, (int _huge *)ptr+

& weight, Srate, Smotval, &f:mp, &av ;noi 
if ( ppick == -1 ) { 

if{ batch == 0 )
done( );

fprintf( stderr, "Not enough memory!\n" 
st_free( ptr, (int)inp );

(lesn/sizeof

0 )

) ) == EOF )

(int)), params, 
i, &autop );



st_close ( inf il ) ; 
exit { 1 ) ;

}

if{ ppick != 0 && fi[i].ptime ==0.) {
fi[i].ptime = ist+( (float) ppick/rate) ;
fi[i] .pweight = weight;
fi [i] .pmotion = motval;
fi[i] .fmp - fmp;
sprintf( ptime, "%s", list_mstime( fi[i].ptime, 4 ) ); 

}

/* if in batch mode... */ 
if( batch != 0 ) { 

if( batch == 1 )
printf ( "Initial Sample Time * %s\n\n", samtime ); 

batch = 2; 
if ( ppick ! = 0 )

printf ( "Station: %s, Component: %c, P arrival: %s, Weight: %d\n", stn, comp, ptir 
i += 1; 

}
/* Let the user try it */ 
else {

ikey = pplot ( Sleng, (int _huge *)ptr+ (len/sizeof (int) ) ,
- infile, &comp, &rate, &ist, Smaxsam, &fi[i] ); 

st_free( ptr, (int)inp );

switch ( ikey ) {
/* Navigation keys */ 
case OxOllB: /* ESCAPE */ 

ppick = -1; 
break;

case 0x4900: /* PGUP */ 
if( i > 0 )

i   ; 
else

i = 0; 
break;

case 0x5100: /* PGDN */ 
if( i < fii )

else
i - fii; 

break;
case Ox4fOO: /* END */ 

i - fii; 
break;

case 0x4700: /* HOME */ 
i - 0; 
break;

case Ox246A: 
case Ox244A:

plot ( 0., 0., 999 ) ; 
while ( 1 ) {

printf ("\nEnter station to jump to -> " );
gets ( buffer ) ;
upper ( buffer ) ;
for( j-0; j<-fii; j++ ) {

if ( strcmp( fi[j].stn, buffer )   0 ) {
i - j; 
break;

if ( i   j )
break; 

else
printf ( "\nStation %s not found! \n", buffer ) 

}
plots ( 1 ) ; 
break;

/* Save the pick */ 
case OxlCOD: /* RETURN */

Cl



break; 
default: 

break;
/* Any other key *,

st_free( ptr, (int)inp );
if{ ppick   -1 )

break; 
}
st_close( infil ); 
if( batch ~ 0 )

done( );

/* Save the picklist */
picklist( &fii, &fi, infile, Sbatch )
return;

/* BuildDB                   - 
int builddb( char infile[128] ) {

FILE *infil;
register i;
char _huge *ptr;
int typ, fii;
long inp, len;
Static SUDS_DESCRIPTRACE _huge

 */

"dt;

NULL )
/* Build index of input file */
if ( ( infil - st_open( infile, "r+b"

return( -2 ); 
fii - -1;
while( ( inp « st_get( &ptr, &typ, &len, infil ) ) 

switch( typ ) { 
case MUXDATA: 

return( -3 ); 
break; 

case DESCRIFTRACE:

EOF ) {

dt * (SUDS_DESCRIPTRACE _huge
if ( strncmp( dt->dt_name.st_name, 

fii +- 1; 
fi [fii]. type = typ;
fi[fii].pos = st_tell( infi
strcpy( fi[fii].stn, dt->dt_name.s

break; 
} 
st_free( ptr, { int) inp )

st_close ( infil ) ;
for( i-0; i<=!27; 

f i [i] .ptime = 0 . ; 
fi[i] .stime = 0. ; 
f i [i] .pweight = 5 
fi[i] .sweight = 5 
fi [i] .ponset = 0; 
f i [i] .ponset = 0; 
f i [i] .pmotion = 0 
fi[i] .smotion = 0 
fi[i] . fmp » 0;

}
return ( fii ) ;

) {

/* Die             
long die( int in ) { 

exit( 1 );

/* Upper               
void upper( char buffer[128] ) 

char *p;

*)ptr;
IRIG", 4 )

l );
: name );

0 ) {



for( p » buffer; *p; p++ 
*p = toupper( *p );



5TITLE: 'Filespec: c:\code\sudspick\inifile.for' 
Last edit: 28-Apr-1992 15:04, RB

   Get picking parameters from INI file

INTEGER*2 FUNCTION INIFILE (inifil, params) 

IMPLICIT NONE

CHARACTER inifil*12B 
INTEGER*2 line, i f j, k 
REAL*4 params (25)

CHARACTER buffer*128, cbuf*128 

INTEGER*2 LTRIM

line - 0 
inifile s -1

OPEN (UNIT-10, FILE-inifil, STATUS-'o!|d' f ERR-99999)

WRITE (*,' (A f A,/)') " Initializatiori file: 
+ inifiK: INDEX (inifil, CHAR(0))-1)

buffer = ' '

Look for our section
DO WHILE (buffer(l:10) .NE. '[SUDSP^CK] ' )

READ (UNIT-10,FMT-'(A)',ERR=9999$,END=9000G) buffer
CALL UPPER(buffer)
line = line+l 

ENDDO

10000 READ (UNIT=10,FMT='(A)',ERR=99999, 
! CALL UPPER(buffer) 

line = line+l

90000) buffer

10010

Ignore everything that doesnt start with P 
IF (buffer(1:1) .EQ. 'P') THEN 

j - INDEX(buffer,'-')
READ (buffer (2: j-1) , FMT-' (12) ' ,1ERR*1003]0) i 
IF (i .GT. 25) THEN

WRITE (*,'(A)') ' ERROR: To many parameters: Max=25'
GOTO 10010 

ELSE
GOTO 10020 

END IF

Error
WRITE (*, ' (A,I2,A,A,A,A,/)') 

h ' ERROR: Unrecogiized er.try at line ', line,
inifiK:

buffer(:LEN TRIM(buffer)
RETURN

10020 k » INDEX(buffer(j+1:),'#')+j 
IF (k .LE. j+2) k - LEN_TRIM(buf 
READ (buffer(j+l:k-l), FMT='(F16 
IF (params(i) - INT(params(i))

WRITE (cbuf,FMT-' (110)') INT(params(i))
ELSE

WRITE (cbuf,FMT=' (F10.1)') params(i) 
ENDIF 
IF (INDEX(buffer,'*') .EQ. 0 ) THEN

WRITE (*,'(A,12,A,A)') ' Param ',i,'
cbuf(LTRIM(cbuf):LEN_TRIM(cbuf)) 

ELSE
WRITE (*, ' (A, A, A, A) ' )

buffer(INDEX(buffer,'#')+!

EN TRIM(inifil) ) ,' :

EQ. 0.)

fer)+l
.8)', EJiR=10030 ) params (i)

THEN

:LEN TR::M(buffer) ) ,

c



+ ' m ', cbuf (LTRIM( cbuf) :LEN__TRIM( cbuf) )
END IF 
GOTO 10000

! Error
10030 WRITE (*,' (A,I2, A,A,A,A, /) ')

+ ' ERROR: Invalid entry at line ',line, 
+ ' in ', inifil(:LEN_TRIM(inifil)),': ' 
+ buffer(:LENJTRIM(buffer)) 

RETURN

ENDIF

GOTO 10000 

90000 inifile - 0

99999 WRITE (*,' (A) ') 
RETURN 
END

021



$TITLE: 'Filespec: d:\code\sudspick\picklist.for'
   Last edit: 19-Dec-1991 16:59, RB

   Write out the phase file

   27-Jul-1991, RB.
   I completely rebuilt this routine because of the problem of the
   hour needing to be the same for all pricks (s^e VOL 1, pp.218) .

INTERFACE TO CHARACTER* 12 8 FUNCTION 1
+

REAL* 8 mstime
INTEGER*2 form

END

ist mst. jne [C]
( mstime, form )

INTEGER*2 FUNCTION picklist { n, pha, wvm, batch ) 

IMPLICIT NONE

STRUCTURE /phaselist/ 
INTEGER*2 type 
INTEGER*2 position 
CHARACTER*5 Stn 
REAL*8 ptime 
REAL*8 stime 
INTEGER*2 pweight 
INTEGER*2 sweight 
INTEGER*2 ponset 
INTEGER*2 sonset 
INTEGER*2 pmotion 
INTEGER*2 smotion 
INTEGER*2 fmp

END STRUCTURE

RECORD /phaselist/ pha(*) 
INTEGER*2 n, batch 
CHARACTER wvm*128

CHARACTER*128 list_mstime

INTEGER*2 hr, mn, mhr, i, mnd, mns,
REAL*4 fsec
CHARACTER time*32, buf*128, phafil*128

picklist = -1 
n * n+1 
picks « 0 
mhr = 99

Open the phase file
phafil - wvm (: INDEX (wvm, '.')) //'PHA'
OPEN (UNIT-10, FILE-phafil, STATUS=

picks

time MM/DD/YY HH:MM SS.HHH 
123456789al23456789bl (form

i    Find the earliest hour 
DO i=l, n

IF (pha(i) .ptime .NE. 0.) THEN 
time = list_mstime (pha (i) .pti 
READ (time (10:11), '(12)') hr 
IF (hr .LE. mhr) THEN

mhr = hr 
END IF 

END IF 
ENDDO

!    Phase list outout line format

r

//' '
unknown

me, 4)



STN OPMO YYMMDDHHMMSS. HH SS.HH S 0 00000
123456789al23456789bl23456789cl23456789dl23456789el23456789fl23456789gl23456789
STN=Station, 0=0nset, M-Motion.
note: see IASPEI Vol 1, Chp 9, Sec 5.9 (HYP071PC phase list) pp. 218

DO

If we have a P-pick
IF (pha(i) .ptime .NE. 0.) THEN

Cycle if in interactive mode with weight 5
IF (batch .EQ, 0 .AND. pha (i) .pweight .EQ. 5) CYCLE

Station
buf(l:4) - pha(i) .stn(l:4)

P Onset
SELECT CASE (pha (i) .ponset) 

CASE (-1)
buf(5:5) - 'I' 

CASE (1)
buf(5:5) - 'E' 

CASE DEFAULT
buf(5:5) - ' ' 

END SELECT

P mark 
buf(6:) - 'P'

P Motion
SELECT CASE (pha (i) .pmotion) 

CASE (-3) !Noise
buf(7:7) = 'N' 

CASE (-2) !Poor Down
buf(7:7) - '-' 

CASE (-1) !Down
buf(7:7) = 'D' 

CASE (1) !Up
buf(7:7) = 'U' 

CASE (2) IPoor Up
buf(7:7) = '+' 

CASE DEFAULT ! Blank
buf(7:7) - ' ' 

END SELECT

P weight
WRITE (buf(8:8), MID') pha (i) .pweight

time yymmddhhitimss .hhh
123456789al23456 (form 0)

Year, month, day
mnd = 0
time - LIST_MSTIME (pha (i) .ptime, 0)
buf (10:15) = time (1:6)

Hour
READ (time (7: 8), '(12)') hr
IF (hr .EQ. mhr) THEN

buf (16:17) - time (7: 8) 
ELSEIF (hr .EQ. mhr+1) THEN

mnd =60
WRITE (buf (16:17), '(12.2)') mhr 

ELSE
WRITE (*,'(A,A)') ' Phase time out of range: Phour:

pha (i) .stn( :4)
CYCLE 

END IF

Minute
READ (time (9: 10), '(12)') mn
IF (mnd .EQ. 0) THEN

f O \J ( *



buf(18:19) - time(9:lO) 
ELSE

mn - mn+mnd
IF (mn .GE. 100) THEN

WRITE (*,'(A,A)') ' Phade time out of range: Pmin: ',
pha^i),stn(:4) 

CYCLE 
END IF
WRITE {buf(18:19), '(12.2)') mn 

ENDIF

Second 
buf(20:24) time (11:15)

S pick
IF (pha(i).stime .NE. 0.) THEN

yymmddhhmmss.hhh 
123456789al23456 
time - LIST_MSTIME (pha(i).stime, 0)

READ (time(9:10), '(12)') rims 
IF (mns .EQ. mn) THEN

buf (32:36) = time(ll:15) 
ELSEIF (mns .EQ. mn+1) THEN

READ (time(11:15), '(F5J2)') fsec 
IF (fsec+60. .GE. 100.) THEN

WRITE (*,'(A,A)') 
+ ' Phase time out $f rang©!: Ssec: 
+ pha(i) .stn(:4)

CYCLE 
ENDIF
WRITE (buf(32:36), '(F5,2)') fsec+60. 

ELSE
WRITE {*,'(A,A)')

+ ' Phase time out of grange: Ssec: 
+ pha (i) . stn(:4)

CYCLE 
ENDIF

S Onset
SELECT CASE (pha(i).sonset 

CASE (-1)
buf(37:37) - 'I' 

CASE (1)
buf(37:37) = '£' 

CASE DEFAULT
buf(37:37) = ' ' 

END SELECT

S mark 
buf(38:38) - 'S'

S Motion 
SELECT CASE (pha(i).smotion) 

CASE (-3) !Noise
buf(39:39) = 'N' 

CASE (-2) !Poor Down
buf(39:39) - '-' 

CASE (-1) !Down
buf(39:39) = 'D' 

CASE (1) !Up
buf(39:39) = 'U' 

CASE (2) IPoor Up
buf(39:39) = '+' 

CASE DEFAULT !Blank
buf(39:39) = ' ' 

END SELECT

S weight
WRITE (buf(40:40), '(II)')

G

pha (i) . sweight



END IF

Coda duration
IF (pha(i).fmp .NE. 0) THEN

WRITE (buf(71:75), '(15.5)') pha(i).fmp
END IF

Write out the line
WRITE (10, MA)') buf (:LEN_TRIM(buf) )
picks « picks+1

END IF 

ENDDO

IF (picks .NE. 0) THEN
123456789012345678

WRITE (10,'(A)') ' 1' 
CLOSE (10)
WRITE (*,'(A,I3,A,A)') ' ',picks,' pick(s) written to: 

+ phafil(:LEN_TRIM(phafil)) 
END IF

picklist = 0

RETURN 
END

O f
^



$TITLE: 'Filespec: d:\code\sudspick\pltpick
   Last edit: 19-Dec-1991 16:29, RB

   Plot routines for SUDSPICK

   Heavily modified 28-Jul-1991, RB

.for'

$STORAGE:2

INTERFACE TO CHARACTER*128 FUNCTION 
+

REAL*8 mstime 
INTEGER*2 form 

END

INCLUDE 'plotx.fi'

ist__mstime [C]
( mstime, form )

Close up shop 

INTEGER*2 FUNCTION DONE () 

IMPLICIT INTEGER*2 (a-z) 

CALL PLOT <0. f O.,999)

done = 0 
RETURN

END

Plot wiggles for to pick them

INTEGER*2 FUNCTION PPLOT (len, sam [JHUGE], vrvm, comp, rate,
istime, mafcsam, pha)

IMPLICIT NONE

Param's and local variables 
STRUCTURE /phaselist/

INTEGER*2 type
INTEGER*2 position
CHARACTER*5 stn
REAL*8 ptime
REAL*8 stime
INTEGER*2 pweight
INTEGER*2 sweight
INTEGER*2 ponset
INTEGERS sonset
INTEGER*2 pmotion
INTEGER*2 smotion
INTEGER*2 fmp 

END STRUCTURE

RECORD /phaselist/ pha

CHARACTER buffer* 128, wvm*l28, maxt: 
+ srate*8, ist*26, sec*6, c>
INTEGER*2 sam, peaksam, newsam, ike; 

+ dec, pen, xmax, ymax, xmi:
INTEGER*4 len, endsam, begsam, ibeg 

+ spick, i
REAL*4 rate, x, y, ystep, xstep, yb 

+ rymin, rymax, rxmax, rxmin,
REAL*8 istime
DIMENSION sam (*)

Functions
INTEGER*2 LTRIM, KCHARIN, GCURSOR,

t*5,
mp*l
, maxsam
, ymin
am,

ierr, 
tic, sees 

iendsam, ipick, ppick,

PIXELS,

se, sfac, slfac, r, 
, nut, it.y

YPIXELS



CHARACTER*128 LIST_MSTIME

DATA mx r my /5. r 4./

pplot = 1

1st = LIST_MSTIME (istime, 4)

Get maximum sample value 
peaksam = 1 
DO i»l,len

newsam = IABS(sam(i))
IF (peaksam .LT. newsam) peaksam = newsam 

ENDDO
WRITE (maxtxt,'(15.5)') peaksam 
CLOSE (20)

9000 IF (pha.ptime .NE. 0) ppick = INT4((pha.ptime-istime)*rate)
IF (ppick .LT. 0) ppick = 0
IF (pha.stime .NE. 0) spick = INT4((pha.stime-istime)*rate)
IF (spick .LT. 0) spick = 0

IF (pha.pweight .EQ. 5) THEN
ipick = 0 

ELSE
ipick » ppick 

END IF

Default scale for lower portion 
slfac = REAL(maxsam)/REAL(peaksam) 
IF (slfac .LT. 1.) slfac = 1. 
IF (slfac .GT. 100.) slfac = 100.

Establish plotting constants 
10000 sfac = 25. 

rymin = 0. 
rxmin = 0. 
rymax = 8. 
rxmax = 10. 
begsam = 1 
endsam = len 
xmax = XPIXELS( )-l 
ymax = YPIXELS{ )-1 
xmin » 0 
ymin - 0

IF (ipick .LE. (xmax-xmin)/2+1) ipick = (xmax-xmin)/2+1 
IF (ipick .GE. endsam-((xmax-xmin)/2+1)) 

+ ipick = endsam-((xmax-xmin)/2+1) 
ibegsam = ipick-((xmax-xmin)/2) 
iendsam = ipick+((xmax-xmin)/2)+1

dec = REAL(endsam-begsam)/REAL(xmax-xmin+1) 
IF (dec .LT. 1) dec = 1

ybase - 6.975
xstep = rxmax/REAL(endsam-begsam)

IF {sfac .LT. maxsam/REAL(peaksam)) THEN
ystep = 1.25/((REAL(maxsam)*2.)/sfac) 

ELSE
ystep = 1.25/(REAL(peaksam)*2.)

END IF

Clear screen
CALL GFILL (0. , 0.,10.,8.,0)

Upper portion

Plot upper title
CALL NEWPEN (7)
buffer = 'FILE=' //wvm( :INDEX(wvm,' .' )+3)

c



CALL SYMBOL (rxmin,7.75,.175,buffer,0.,LENJTRIM(buffer)) 
CALL SYMBOL (9.,.27,.125,'PRESS Fl r ,0.,8) 
CALL SYMBOL (9. ,. 03,.125,'FOR HELP' r 0.,8)

Plot upper time axis
sees - INT2(REAL(endsam)/rate)
IF (sees .GE. 1500) THEN

tic - 250 
ELSEIF (sees

tic - 100
.GE

.GE. 750 ) THEN

300 ) THEN

.GE. 150 ) THEN 

.GE. 50 ) THEN

1)

ELSEIF (sees
tic - 50 

ELSEIF (sees
tic - 20 

ELSEIF (sees
tic - 10 

ELSE
tic - 5 

END IF
CALL NEWPEN (7)
CALL SYMBOL (rxmin,6.005,.12,'0',0., 
CALL NEWPEN (3) 
CALL PLOT (rxmin,6.25,3) 
CALL PLOT (rxmin,6.15,2) 
DO i=0, endsam/rate

z - REAL(i)*(xstep*rate)
CALL PLOT (z,6.15,2)
IF (MOD(i,tic) .EQ. 0 .AND. i .NE. 0) TH$N 

CALL PLOT (2,6.25,2)
CALL NEWPEN (7) \ 
WRITE (sec,' (16)') i j
CALL SYMBOL (z, 6.065, .10, sec(LTRIMKsec):LENJTRIM(sec)) 

h ,0., -(LEN_TRIM(se:c)-(LTRfM(sec)-l) ) ) 
CALL NEWPEN (3)

ELSE
CALL PLOT (8,6.20,2)

END IF
CALL PLOT (z,6.15,3) 

ENDDO
CALL PLOT (rxmax,6.15,2) 
CALL PLOT (rxmax, 6.25,2)

Plot upper trace
CALL NEWPEN (7) ! White

CALL TRACE (rxmin, 6.4, rxmax, 7.55, 0, len, sam)

indicate picks on upper trace
IF (pha.pweight .NE. 5) THEN 

CALL NEWPEN (12)
CALL PLOT (ppick*xstep,ybase+(ys' 
CALL PLOT (ppick*xstep,6.625,2) 
CALL SYMBOL (ppick*xstep,6.5625, 
CALL PLOT (ppick*xstep,6.50,3) 
CALL PLOT (ppick*xstep,6.15,2)

END IF
IF (spick .NE. 0) THEN 

CALL NEWPEN (12)
CALL PLOT (spick*xstep,ybase+(ys 
CALL PLOT (spick*xstep,6.625,2) 
CALL SYMBOL (spick*xstep,6.5625, 
CALL PLOT (spick*xstep,6.50,3) 
CALL PLOT (spick*xstep,6.15,2)

END IF
IF (pha.fmp .NE. 0) THEN 

CALL NEWPEN (12)
z - xstep*(REAL(ppick) + (REAL(pha 
pen = 3 
DO r=6.35, 7.6, 0.1

CALL PLOT (z, r, pen) 
IF (pen .EQ. 3) THEN 

pen = 2

ep*sam(ppick)) , 3) 

.,-D

ep*sam(spick)),3) 

.,-D

fmp)*rate))

C



ELSE
pen » 3 

END IF 
ENDDO 

END IF

i   indicate window on upper trace 
CALL NEWPEN (14)
CALL PLOT (ibegsam*xstep+.05,6.35,3) 
CALL PLOT (ibegsam*xstep,6.35,2) 
CALL PLOT (ibegsam*xstep,7.6,2) 
CALL PLOT (ibegsam*xstep+.05,7.6,2)

CALL PLOT (iendsam*xstep-.05,6.35,3)
CALL PLOT (iendsam*xstep,6.35,2)
CALL PLOT (iendsam*xstep,7.6,2)
CALL PLOT (iendsam*xstep-.05,7.6,2)

Lower portion

Draw lower amplitude axes 
CALL NEWPEN (14) 
CALL PLOT (rxmin+.l,.5,3) 
CALL PLOT (rxmin,.5,2) 
CALL PLOT (rxmin,3.,2) 
CALL PLOT (rxmin-f .05, 3., 2) 
CALL PLOT (rxmin,3.,3) 
CALL PLOT (rxmin,5.5,2) 
CALL PLOT (rxmin+.l,5.5,2)

CALL PLOT (rxmax-.1,.5,3)
CALL PLOT (rxmax,.5,2)
CALL PLOT (rxmax,3.,2)
CALL PLOT (rxmax-.05,3.,2)
CALL PLOT (rxmax,3.,3)
CALL PLOT (rxmax,5.5,2)
CALL PLOT (rxmax-.1,5.5,2)

xstep «  rxmax/REAL ((xmax-xmin) +1)
ybase = 3.
ystep - 5./((REAL(maxsam)*2.)/slfac)

i   Annotate Peak Magnification and Station name 
CALL NEWPEN (15)
buffer - pha.stn(:LEN_TRIM(pha.stn(:4))) 
CALL SYMBOL (5.,5.725,.4,buffer,0.,-LEN_TRIM(buffer))

CALL NEWPEN (7)
buffer - 'PEAK-'X/maxtxt//' COMPONENT='//comp
CALL SYMBOL (0., 5.78, .15, buffer, 0., LENJTRIM (buffer))
WRITE (buffer,' (F6.2) ' ) slfac
CALL SYMBOL (0., 5.57, .15,

+ 'MAG='//buffer(LTRIM(buffer):6)//'X', 0., 
-I- 5+(7-LTRIM(buffer) ))

CALL SYMBOL (6.25, 5.78, .15, '1ST-'//ist(:21), 0., 25)
WRITE (srate,' (F8.3)') rate
buffer = 'SPS='//srate(LTRIM(srate):8)
CALL SYMBOL (6.25, 5.57, .15, buffer, 0., LEN_TRIM(buffer))

CALL ANNOT (pha, istime, rate, ppick, spick)

Plot the trace
CALL PLOT (rxmin,ybase+(ystep*sam(ibegsam)),3)
DO i=ibegsam-i-l, iendsam

x = (i-ibegsam)*xstep
y - ybase+(ystep*sam(i))
IF( y .GT. 5.5) y = 5.5
IF( y .LT. .5) y - .5
CALL PLOT (x,y,2) 

ENDDO

r G29



Plot the pick
IF (pha.pweight .NE. 5 .AND.

(ppick .GE. ibegsam .AND. ppick .LJE. iend$am)) THEN
CALL NEWPEN (12)
y   ybase+(ystep*sam(ppick))
IF( y .GT. 5.5) y - 5.5
IF( y .LT. .5) y - .5
CALL PLOT (REAL(ppick-ibegsanH-l) *xstep,y, 3)
CALL PLOT (REAL(ppick-ibegsam+l) *xstep, .7!j,2)
CALL SYMBOL (REAL(ppick-ibegsam+1)
CALL PLOT 
CALL PLOT 
CALL PLOT 
CALL PLOT 

END IF

(REAL(ppick-ibegsartH-l) *»;step, .51, 3) 
(REAL(ppick-ibegsam+l) *s;step, .5,2) 
(REAL(ppick-ibegsam+l) *s;step-.0 3, .5,
(REAL(ppick-ibegsartH-l) *s;step+.0 5, .5,2)

IF (spick .NE. 0 .AND.
(spick .GE. ibegsam .AND. spick .I.E. lends am) ) 
CALL NEWPEN (12) 
y - ybase+ (ystep*sam (spick) ) 
IF( y .GT. 5.5) y - 5.5 
IF( y .LT. .5) y - .5
CALL PLOT (REAL (spick-ibegsam+1) *jcstep,y,
CALL PLOT (REAL (spick-ibegsam+1) *3tstep, .75,2)
CALL SYMBOL (REAL (spick-ibegsam-t-1)
CALL PLOT (REAL(spick-ibegsam+1) *:tstep, .514,3)
CALL PLOT (REAL(spick-ibegsam+l)*xstep, .5
CALL PLOT (REAL(spick-ibegsam+l)*: 
CALL PLOT (REAL(spick-ibegsam+l) *:

*xstep, .63,.12,

3)

THEN

3)

*xstep,.63,

step-.05,.5,3) 
step+.05,.5,2)

ENDIF

my)

,2)

80010 ikey - GCURSOR (mx, 
SELECT CASE (ikey)

CASE (16*1970, 16*01) ! P - p phase pick w/pweight 
IF (my .GE. 6.0) THEN

ipick = INT4 (mx/ (rxmax/ REAL (ends am) ) ) 
GOTO 10000 

ELSE
ipick = ibegsam+INT4 (mx/xst ep) 
ppick = ipick
CALL GFILL (0., 0., 9., .48, 0} 
CALL NEWPEN (15)

80012
CALL SYMBOL (5. f .25,.15,'En
ikey - KCHARIN ()
IF (ikey .LT. 48 .OR. ikey .GT. 52
pha.pweight = ikey-48
CALL GFILL (0., 0., 9., .48, 0)
CALL SYMBOL (5.,.25,.15,

'Enter P First Motion
0., -32)

ikey - KCHARIN () 
SELECT CASE (CHAR(ikey)) 

CASE ('U', 'u')
pha.pmotion « 1 

CASE ('D', 'd')
pha.pmotion = -1 

CASE ('+')
pha.pmotion = 2 

CASE ('-')
pha.pmotion » -2 

CASE ('N', 'n')
pha.pmotion = -3 

CASE DEFAULT
pha.pmotion = 0 

END SELECT
CALL GFILL (0., 0., 9., 
CALL SYMBOL (5.,.25,.15, 
ikey = KCHARIN () 
SELECT CASE (CHAR(ikey)) 

CASE ('E', 'e')

pha.ponset - 1 
CASE ('I', 'i')

ter P Weight (0-4)',0., -20)

GOTO 80012

.4
Enter P Onset (E,I)',0. f -19)

0)

C3 J



pha.ponset = -1 
CASE DEFAULT

pha.ponset « 0 
END SELECT
CALL ANNOT (pha, istime, rate, ppick, spick) 
GOTO 10000 

END IF
CASE (16#1F73, 16#02) ! S - S phase pick 

IF (my .GE. 6.0) THEN
ipick » INT4(mx/(rxmax/REAL(endsam))) 
GOTO 10000 

ELSE
ipick « ibegsam+INT4(mx/xstep) 
spick « ipick
CALL GFILL (0., 0., 9., .48, 0) 
CALL NEWPEN (15)
CALL SYMBOL (5.,.25,.15,'Enter S Weight (0-4)',0., -20) 

80011 ikey - KCHARIN ()
IF (ikey .LT. 48 .OR. ikey .GT. 52) GOTO 80011 
pha.sweight * ikey-48 
CALL GFILL (0., 0., 9., .48, 0) 
CALL SYMBOL (5.,.25,.15,

+ 'Enter S First Motion (U,D,+,-,N)', 
+ 0., -32) 

ikey - KCHARIN () 
SELECT CASE (CHAR(ikey)) 

CASE ('U', 'u')
pha.smotion = 1 

CASE ('D', 'd')
pha.smotion = -1 

CASE ('+')
pha.smotion = 2 

CASE ('-')
pha.smotion = -2 

CASE ('N', 'n')
pha.smotion * -3 

CASE DEFAULT
pha.smotion = 0 

END SELECT
CALL GFILL (0., 0., 9., .48, 0)
CALL SYMBOL (5.,.25,.15,'Enter S Onset (E,I)',0., -19) 
ikey - KCHARIN () 
SELECT CASE (CHAR(ikey)) 

CASE ('E', 'e')
pha.sonset = 1 

CASE ('I', 'i')
pha.sonset = -1 

CASE DEFAULT
pha.sonset = 0 

END SELECT
CALL ANNOT (pha, istime, rate, ppick, spick) 
GOTO 10000 

END IF
CASE (16#2E63) ! C - Coda 

IF (my .GE. 6.0) THEN
ipick = INT4(mx/(rxmax/REAL(endsam))) 
IF (ipick .LE. ppick) GOTO 80010 
pha.fmp = INT(REAL(ipick-ppick)/rate) 
GOTO 10000 

ELSE
ipick = ibegsam+INT4(mx/xstep) 
IF (ipick .LE. ppick) GOTO 80010 
pha.fmp = INT(REAL(ipick-ppick)/rate) 
GOTO 10000 

END IF
CASE DEFAULT 

pplot = ikey 
IF (ppick .NE. 0) 

+ pha.prime   istime+(DFLOAT(ppick)/DFLOAT(rate))
IF (spick .NE. 0)

+ pha.stime = istime+(DFLOAT(spick)/DFLOAT(rate)) 
ppick = 0

031



spick * 0 
GOTO 90000 

END SELECT

90000 CONTINUE 

99999 RETURN 

END

SUBROUTINE ANNOT (pha, istime, rate, ppick, 

IMPLICIT NONE

STRUCTURE /phaselist/
INTEGER*2 type
INTEGER*2 position
CHARACTER*5 Stn
REAL*8 ptime
REAL*8 stime
INTEGER*2 pweight
INTEGER*2 sweight
INTEGER*2 ponset
INTEGER*2 sonset
INTEGER*2 pmotion
INTEGER*2 smotion
INTEGER*2 fmp 

END STRUCTURE

RECORD /phaselist/ pha

REAL*8 istime
REAL*4 rate
INTEGER*4 ppick, spick

INTEGER*2 LTRIM 
CHARACTER*128 LIST_MSTIME

CHARACTER*128 buf, bufl, buf2

bufl = ' '
CALL GFILL (0., 0., 9., .48, 0)
CALL NEWPEN (7)

IF (ppick .NE. 0) THEN 
bufl - 'P: ' 
buf = LIST_MSTIME (istime+(DFLOA^f (ppick) 
bufl(4:23) - buf(1:20) 
buf1(24:) = ' ' 
SELECT CASE (pha.ponset) 

CASE (~1)
buf KLENJTRIM (buf !)+!:) = 

CASE (1)
buf1(LEN_TRIM(buf!)+!:) - 

END SELECT
SELECT CASE (pha.pmotion) 

CASE (~3)
buf KLENJTRIM (buf !)+!:) - 

CASE (-2)
buf1(LEN_TRIM(buf!)+!:) = 

CASE (~1)
buf1(LEN_TRIM(buf!)+!:) = 

CASE (1)
bufl(LENJTRIM(buf!)+!:) = 

CASE (2)
bufl(LENJTRIM(buf!)+!:) = 

END SELECT
WRITE (bufl(LEN_TRIM(buf!)+!:), 
IF (pha.fmp .NE. 0) THEN

WRITE (buf, '(15)') pha.fmp

spick)

/DFLOAT(rate)), 4)

IMPULSIVE' 

EMERGENT'

NOISE'

POOR!DOWN'

DOWN1 

UP'

POOR

(A,II)

n

UP'

WHT=',pha.pweight



buf 1(LEN_TRIM(buf!)+!:) - ', FMP-'/7 
h buf (LTRIM(buf) :LEN_TRIM(buf)) 

END IF
CALL SYMBOL (0., .27, .15, bufl, 0., LEN_TRIM(buf1)) 

END IF

IF (spick .NE. 0) THEN 
buf2 - 'S: '
buf - LIST_MSTIME (istime+(DFLOAT(spick)/DFLOAT(rate)), 4) 
buf2(4:23) - buf(1:20) 
buf2(24:) - ' ' 
SELECT CASE (pha.sonset) 

CASE (~1)
buf2(LEN_TRIM(buf2)+l:) - ', IMPULSIVE' 

CASE (1)
buf2(LEN_TRIM(buf2)+l:) - ', EMERGENT' 

END SELECT
SELECT CASE (pha.smotion) 

CASE (-3)
buf2(LEN_TRIM(buf2)+l:) - ', NOISE' 

CASE (-2)
buf2(LEN_TRIM(buf2)+l:) - ', POOR DOWN' 

CASE (~1)
buf2(LEN_TRIM(buf2)+l:) - ', DOWN' 

CASE (1)
buf2(LEN_TRIM(buf2)+l:) - ' , UP' 

CASE (2)
buf2(LEN_TRIM(buf2)+l:) - ', POOR UP' 

END SELECT
WRITE (buf2(LEN_TRIM(buf2)+!:), '(A,II)') ', WHT-',pha.sweight 
CALL SYMBOL (0., .03, .15, buf2, 0., LEN_TRIM(buf2)) 

END IF

RETURN 
END
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Params array contains the following
actual values. Up to 25 parameter rr
file using this form: Pnn«pppp.pppp,
subscript and pppp.pppp is the parait
read from the .INI file as reals.

Params (1) - Before window (samples)
Params (2) - After window (samples)
Params (3) - windows size (seconds)
Params (4) - Wave period lower limit
Params (5) - Rmax < W5, pick is disca
Params (6) - Rmax < W4, pick is weigh
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Params (9) - Rmax < Wl, pick is weigh
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Params (10) - ABS thershold (sample <
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parameters, see PICK. INI for
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where nn is the array
eter val.ue. All pa rams

(seconds)
rded
ted 4
ted 3
ted 2
ted 1
hted 0
mplitud^)

ndows tb be searched
(seconds)

INI

are

INCLUDE 'plotx.fi'

SUBROUTINE P_PICK( leng, pick, data [HUGE], params, 
weight, rate, motion, fmp, avenoi, autop)

IMPLICIT INTEGER*2 (a-z) 
IMPLICIT NONE

This INCLUDE contains the paramater 
INCLUDE 'plotx.inc'

avenoi, autopINTEGER*2 weight, motion, fmp, 
INTEGER*4 leng, pick 
REAL*4 params, rate 
INTEGER*2 data(*) 
DIMENSION params (*)

Local vars
INTEGER*2 jmax, smax, weightl, weight2, xdata(5000)
INTEGER*2 ierr, bwsize, awsize, countsw(lOOi)

-t- zwsamp, zwcut, count, ilinit 
INTEGER*4 i, j, sum, suml, sum2, average,

-t- irmax, istart, lend, imax, imin, 
+ bwzr, awzr, idmax, istep, kmax,
-(- istartl, istart2, npointl, npoint2 
REAL*4 rmax, loperiod, hiperiod, absw(lOO) 

+ abswmax, periodsw(lCO), abswmin, abswcut, rw,

structure definition

aveabs, aw, bw,
jstart, itemp,



+ signal, noise, picksn, sumdr, summin, yl, y2, ry,
+ bl, b2, sbl, sb2, bmax, bdiff, b2save, sumysql, sumysq2

!   Dynamically allocated arrays
REAL*4 r [ALLOCATABLE, HUGE] (:) 
REAL*4 dr [ALLOCATABLE, HUGE] (:) 
INTEGER*! zerocr [ALLOCATABLE, HUGE] (:)

!   This declares the actual parameter structure 
! RECORD /XYPARAMS/ xy

I   Generate hardcopy when in plot mode 1 or 2 
! CALL HARDCOPY( 1 )

!»» Plot in open coming in «««««
Set graphics, 0 « prompt for plotting mode 
ierr « PLOTS( 0 )

We have no pick going in 
pick « 0 
motion » 0 
weight « 5 
f mp « 0

Normalize the data & and compute the average
sum = 0
DO i«l, leng

data(i) « data(i) - avenoi
sum » sum + data(i) 

ENDDO 
average - NINT(REAL(sum)/REAL(leng))

Subtract the average              
ilimit - HUGE(ilimit) 
DO i=l, leng

itemp = INT4(data(i))-average 
IF( itemp .GT. ilimit ) THEN

data(i) - ilimit 
ELSEIF( itemp .LT. -ilimit ) THEN

data(i) = -ilimit 
ELSE

data(i) « INT2(itemp) 
END IF 

ENDDO

Simple plot

!   Make sure we dont run off the end of xdata 
IF( leng .GT. 5000 ) THEN

j - 5000 
ELSE

j = leng 
END IF

DO i=l, j
xdata(i) = i - 1 

ENDDO

! CALL GFILL( 0., 0., 10., 8., 0 )

! xy.xaxis = 1 ! 1-plot X axis, 0=no X axis
! xy.yaxis = 1 ! l=plot Y axis, 0=no Y axis
! CALL XYPLOT( xdata, data, j, LOG(xy) )

!   Wait for a keypress 
! ierr = KCHARINO

!»» Rather than close, clear screen to return to called state
!   Close the plot
! CALL PLOT( 0.,0.,999 )

r
L



CALL GFILL( 0., 0., 10., 8., 0 )

6

c** 
c**

Bail out if autopick is off         
IF (autop .EQ. 0) GOTO 99999

ALLOCATE (r(leng), STAT=ierr) 
IF (ierr .NE. 0) GOTO 50000

ALLOCATE (dr(leng), STAT-ierr) 
IF (ierr .NE. 0) GOTO 50000

ALLOCATE (zerocr(leng), STAT-ierr) 
IF (ierr .NE. 0) GOTO 50000

Check Absolute value of entire trace
sum « 0
DO i=*l, leng

sum - sum + IABS (data (i)) 
ENDDO 
aveabs - NINT(REAL(sum)/REAL(leng))

IF (aveabs .LT. INT (params (10))) gott> 80000

.             4_______.Locate zero-crossings        
DO i=*l, leng-1

IF (data(i) .GE. 0) THEN
IF (data(i+l) .GE. 0) THEN

zerocr(i) = 0 
ELSE

zerocr(i) = 1 
END IF 

ELSE
IF (data(i+l) .GE. 0) THEN

zerocr(i) = 1 
ELSE

zerocr(i) = 0 
END IF 

END IF 
ENDDO

Determine where to start   
zwsamp = params (3) * rate 
loperiod = params (4) 
hiperiod = params (13)
zwcut INT(2. * params(3) / lope

!   Compute period and absolute amplitu 
c** OPEN( 20, FILE-'debug.dat' )

abswmin = 999999.
jmax = leng/zwsamp
DO j«l, jmax

imin = (j-l)*zwsamp + 1 
imax = imin + zwsamp - 1

suml = 0
sum2 = 0
DO i=imin,imax

suml = suml + zerocr(i) 
sum2 = sum2 + IABS(data(i))

ENDDO
periodsw(j) = 2. * (REAL(zwsamp)
absw(j) = REAL(sum2)/REAL(zwsamp
IF (abswmin .GT. absw(j)) abswmi 
WRITE( 20, FMT-'(3I5,2F12.4)'

iod)

Le for each window

ENDDO

  Count number of windows that meet F 
jstart = 0

(REAL(suml)+0.000001)) / rate

= absv\
suml, 

eriodsw(

. \ r.

*s O

(j)
zwsamp, 

j), absw(j)

req. and ABS requirments



count * 0 
abswmax » 0.
abswmin « params (11)*abswmin 
DO j~l, leng/zwsamp 

countsw(j) = 0
IF (((periodsw(j) .LT. loperiod) .AND. 

+ (periodsw(j) .GE. hiperiod)) .AND. 
+ (absw(j) .GE. abswmin)) THEN 

countsw(j) « 1 
count   count + 1 
IF (abswmax .LT. absw(j)) THEN 

jstart = j 
abswmax » absw(j) 

END IF 
END IF 

ENDDO

c** WRITE( 20, FMT='(I5,F12.4)') jstart, abswmax

No windows pass
IF (count .eq. 0) GOTO 80000

Look backward from the strongest window for starting window 
Require 2 failed windows 
DO j-jstart-1, 2, -1 

c** WRITE( 20, FMT-'(3I5)') j, countsw(j), countsw (j-1)
IF ((countsw(j) .EQ. 0) .AND. (countsw(j-1) .EQ. 0)) EXIT 

ENDDO

!   Look forward from the starting window
sum = countsw(j+1) + countsw{j+2) + countsw(j+3) + 

countsw( j+4) + count sw(j +5) + countsw(j+6)

4 out of 6 windows must meet Freq. and ABS requirments 
IF (sum .LT. 4) GOTO 80000

Start picking in previous 2 windows
jstart = j-2
IF {jstart .LT. 1) jstart = 1

C** WRITE( 20, FMT='(I5)') jstart

Sliding windows                                     

Set up window parameters 
40000 bwsize = params(1) 

awsize = params(2) 
bw = 0 
aw = 0 
bwzr = 0 
awzr = 0 
rw = REAL(bwsize)/REAL(awsize)

imin = (jstart-1)*zwsamp + 1
istart = imin - zwsamp
IF (istart .LT. 1) istart = 1
iend = imin + INT(params(12))*zwsamp
IF (iend .GT. leng) iend = leng

!   Compute ABS and Zerocrossings for the bw 
DO i=istart, istart-fbwsize

bw = bw + IABS(data(i))
bwzr = bwzr + zerocr(i) 

ENDDO

!   Compute ABS and Zerocrossings for the aw 
DO i=istart+bwsize,istart+bwsize+awsize-l

aw = aw + IABS(data(i))
awzr = awzr + zerocr(i) 

ENDDO

!   Establish other initial values



c** 
c**

IF (bw .LT. 1) bw - aw 
r(istart+bwsize) - REAL(aw)/REAL(bw) 
rmax « r(istart+bwsize) 
irmax » istart + bwsize 
i » istart + bwsize

Slide to the right
DO i=istart+bwsize+l, iend-awsize

Adjust the bw and aw ABS
bw - bw + IABS(data(i)) - IABS(data(i-bwsize))
bwzr « bwzr + zerocr(i) - zerocr (;.-bwsize)
aw - aw + IABS (data (i+awsize-1))    IABS (data (i-1) )
awzr » awzr + zerocr (i+awsize-1)  (  zerocr (i-1)
IF (bw .LT. 1) bw - aw j
r(i) - REAL (aw) /REAL (bw)
dr(i) - r(i) - r(i-l) i
WRITE( 20, FMT=' (316,218,2F12.4,13) f ) i,data(i) , zerocr(i) ,

C   

bw,awf r(i) f dr(i)

r*********

C** 
C**

Keep track of rmax and index 
IF (r(i) .GT. rmax) THEN 

rmax » r(i)
irmax » i 

END IF

ENDDO

Search for the biggest drop in r(i) 
istep » 8

sumdr - 0.
DO i=irmax, irmax+istep-1
sumdr » sumdr + dr(i) 

ENDDO

imin = irmax 
imax « imin + awsize/2 
summin = sumdr 
idmax = imin

DO i=imin f imax
sumdr « sumdr - dr(i) + dr(i+iste|p) 
IF (sumdr .LT. summin) THEN 

summin - sumdr 
idmax = i 

END IF

WRITE( 20, FMT='(216,4F12.4,15)') i, data(i), r(i), dr(i), 
+ sumd^, summin, idmax 
ENDDO

Normalize rmax 
rmax = rmax* (params (1)/params (2) )

Pick based on rmax & classify 
pick - irmax 
IF (rmax .LT. params(5)) THEN

pick = 0 
ELSEIF (rmax .LT. params(6)) THEN

weight = 4 
ELSEIF (rmax .LT. params(7)) THEN

weight = 3 
ELSEIF (rmax .LT. params(8)) THEN

weight = 2 
ELSEIF (rmax .LT. params(9)) THEN

weight = 1 
ELSE

weight = 0 
ENDIF

Case for weight <= 2 
IF (weight .LE. 2) THEN

C O



weight1 - weight
IF (pick .LT. idmax) pick - idmax

c** WRITE( 20, FMT='(3I6)') irmax, idmax, pick 

!   Fine-tune pick by fitting straight lines

bmax =» 0. 
b2save - 0.

imin - irmax - 5 
imax   idmax + 5

DO i^imin, imax 
npointl =21
istartl = i - npointl + 1
CALL LINE(data, istartl, npointl, bl, sbl, sumysql) 
npoint2 = 5
istart2 - i - (npoint2/2) 
CALL LINE(data, istart2, npoint2, b2, sb2, sumysq2)

IF (ABS(bl) .LT. 1.) bl - 1.
bdiff = ABS(b2/bl)
IF (bmax .LT. bdiff) THEN

bmax = bdiff
kmax = istart2
b2save = b2 

ENDIF

yl - SQRT(sumysql/REAL(npointl)) 
y2 = SQRT(sumysq2/REAL(npoint2)) 
ry - y2/yl

c** WRITE( 20, FMT»'(316,I3,F7.1,16,13,5F7.1)') i,data(i),istartl, 
c** + npointl, bl, istart2, npoint2, b2, bdiff, yl, y2, ry

IF (bdiff .GE. 30.) GOTO 10
IF ( ry .GE. params(ll)) GOTO 10

ENDDO

pick = kmax 
GOTO 20

10 pick = istart2 
b2save = b2

20 smax = 0 
j = 0 
DO i * pick+1, pick+awsize

j - J + 1
IF (smax .LT. IABS(data(i))) smax = IABS(data(i))
IF ((zerocr(i) .EQ. 1) .and. (j .GT. 3)) EXIT

ENDDO
signal = REAL(smax)

sum = 0
DO i = pick-1, pick-bwsize, -1
sum = sum + IABS(data(i))
ENDDO
noise = REAL(sum) / REAL(bwsize)

picksn = signal/noise

IF (picksn .LT. (params (5)*0.5)) THEN
pick = 0
weight2 = 5 

ELSEIF (picksn .LT. (params(6)*0.5)) THEN
weight2 = 4 

ELSEIF (picksn .LT. (params(7)*0.5)) THEN
weight2 = 3 

ELSEIF (picksn .LT. (params(8)*0.5)) THEN

C3D



c** 
c**

weight2 - 2 
ELSEIF (picksn .LT. (params(9) *0.

weight2 - 1 
ELSE

weight2 » 0 
ENDIF

weight - (weightl+weight2+l) 12 

WRITE( 20, FMT*'(216,3F12.4,313)')

) THEN

Do first motion 
IF (weight .LE. 2) THEN

IF (b2save .GT. 1.) motion > 
IF (b2save .LT. -1.) motion 

ENDIF 
ENDIF

j, pick, signal, noise,
picksn, weight 1, weight 2, weight

4i

Do coda duration for weight <= 1 trace only 
Reject any fmp < 5 sec as unreliable 
IF (weight .LE. 1) THEN

jstart » pick / zwsamp
IF (jstart .LE. 1) GOTO 8000C
abswcut =-2.* absw(jstart-1)

DO j = jstart, jmax-2
IF (absw(j) .GE. abswcut) CYCLE 
IF (absw(j+l) .GE. abswcut) CYCLE 
IF (absw(j+2) .GE. abswcut) CYCLE 
IF (absw(j+3) .GE. abswcut) CYCLE

fmp - INT( REAL(j - jstart + i; 
IF (fmp .LT. 5) fmp 
EXIT 

ENDDO 
ENDIF

80000 DEALLOCATE (r)
DEALLOCATE (dr)
DEALLOCATE (zerocr)

GOTO 99999

i   Memory allocation error 
50000 pick * -1

99999 IF (pick .EQ. C) THEN 
pick - leng/2 
weight = 5 

ENDIF

* paralms (3) )

c** CLOSE ( 20 )

RETURN 
END

A simple straight line fit s\ 
July, 1991

ubroutine by W. H. K. Lee

SUBROUTINE LINE(data, istart, npoint 

IMPLICIT NONE

INTEGER*2 data
INTEGER*4 istart, npoint, iend
DIMENSION data (*)
REAL*4 b, sb

, b, sb sumysq)

n



Local vars
INTEGER*4 i, j
REAL*4 sumx, sumy, sumxy, sumxsq, sumysq, sxsq, sysq, syxsq, n

lend - istart + npoint - 1
n - REAL(npoint)
sumx » 0.
sumy - 0.
sumxy « 0.
sumxsq - 0.
sumysq - 0.
j - 0
DO i-istart, lend

J - J + 1
sumx * sumx + REAL(j)
sumy * sumy + REAL(data(i))
sumxy - sumxy + (REAL(j * data(i)))
sumxsq = sumxsq + (REAL(j))**2
sumysq - sumysq + (REAL(data(i)))**2 

ENDDO
b - (n*sumxy - sumx*sumy)/(n*sumxsq - sumx**2) 
sxsq - (n*sumxsq - sumx**2)/(n*(n-1)) + 0.000001 
sysq - (n*sumysq - sumy**2)/(n*(n-1)) + 0.000001 
syxsq- «n-l)/(n-2)) * (sysq- (b**2)*(sxsq)) 
sb - SQRT(ABS(syxsq))/(SQRT(ABS(sxsq))*SQRT(ABS(n-1.) ) )

C** WRITE( 20, FMT»'(/,8F10.2)') sumx,sumy,sumxy,sumxsq,sumysq,sxsq,
C** + sysq,syxsq
C** WRITE( 20, FMT-' <7I6,2F10.2)') j,i,data(istart),
C** +data(istart-H), data(istart+2),data(istart+3),data(istart+4) ,b,sb

RETURN 
END

C-i
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Getting Started

1.0 Overview

SUDSPLOT is a component of the IASPEI software libraries. It is one of many 
programs in the library that are designed to process seismic data stored in SUDS 
(Seismic Unified Data System) 1.x format. SUDSPLOT generates pseudo record- 
section plots of digital timeseries data ok a variety of graphic displays and hardcopy 
devices. When used in conjunction with) HYPO71PC, it can also mark phase arrival 
information and coda duration's on the timeseries' and include hypocenter 
information in the plot annotation.

This program expects input data 
SUDS Version 1.31, R. Banfill, 8 Madch 199 
System, Peter L. Ward, U.S.G.S. Open-

files to corform to SUDS format as defined in 
and SUDS: Seismic Unified Data 

f tte report 89-188,29 March 1989.

tieSUDSPLOT is controlled from 
"switches". This method of control 
processing. Below I will outline a generic

1)

was
DOS command-line through various 

chosen because it lends itself to batch 
data acquisition and processing system:

A program such as RTP (real-time procei
seismic waveforms in SUDS 1.3j; format.
for seismic network data is: YVMMDDNN.WVM
MM is the month, DD is the day NNis
identifies the file as a SUDS waveform 
agency code (M = Menlo Park, A = 
portable autonomous digital 
IRIS/PASSCAL instrument, We 
information as well as a station name in 
the following naming convention for

file
Alaska, 

seismographs 
generally

where, TTTTTTTT is the initial
70 00:00:00) of the earliest waveform 
integer in hexadecimal notation, SS
station identifier and N is the 
named STTIME is provided to convert 
month, day, hour, minute, second and d

2)

code

One of these data files would us 
different machine and possibly 
network data with IRIG time 
be processed with FDCTIME to 
rate. The file would then be 
demultiplexed, the filename extension is

3) Phase arrivals and coda duration's wouJ d 
This information is written to c isk in 
with the same name as the data file anc

r i '' 
I- 4 fx

sample

sor) or XDETECT is used to record 
The file naming convention used 

where, YY is the year, 
the event number for this day, WV 

in multiplexed form and M is the 
etc.). For data recorded on 

(PADS) such as the RefTek 
need more accurate time 

the filename. We have established 
type of data: TTTTTTTT.SSN, 

time (number of seconds since 1-1- 
the file represented as a 32 bit 

is a two alpha-numeric character

tltis

data stream number. A utility program 
the hex time filename to/from year, 

y of year.

ually be moved to a working directory on a 
archivled to tape or optical disk. For 

recorded on one channel, the file would 
correct the initial sample time and sampling 

demultiplexed with DEMUX. Once the file is 
usually changed to .DMX.

then be picked using SUDSPICK 
HYPO71PC compatible phase file 
a .PHA extension.
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4) HYPO71PC would then be used to locate the hypocenter. This program 
generates a "printer output file" named HYPO71PC.PRT. This file should 
be renamed to the same name as the data file with a .PRT extension. This 
file contains the hypocenter solution, various statistics and station 
information.

5) Finally, SUDSPLOT is used to create plots of the waveforms and optionally 
mark phase arrivals and coda duration's on them. These plots may be 
printed on most popular laser printers at 300 dot per inch (dpi) and may be 
displayed on most display adapter / monitor combinations.

Several example batch files will be given in chapter 3 that illustrate this type of 
processing.

1.1 System Requirements

SUDSPLOT requires an IBM compatible personal computer running PC-DOS or 
MS-DOS version 3.2 or later. A 80x87 co-processor is not required, but is strongly 
recommended Although SUDSPLOT does not directly use extended memory, it 
does greatly benefit from disk caches and the use of virtual disks (RAM disks) and so 
several megabytes (Mb) of extended (or less beneficial, expanded) memory is 
recommended

SUDSPLOT uses the PlotX graphics library for graphics display and hardcopy.

The PlotX library currently supports the following display adapter / monitor 
combinations of graphics display:

  Hercules Graphics Card (HGC) / TTL Monochrome Monitor.

  IBM Enhanced Graphics Adapter (EGA) / Enhanced Color Monitor

  IBM Video Graphics Array (VGA) / Analog Color Monitor

  Orchid Prodesigner and other "Super VGA" display adapter using the 
Tseng Labs ET3000 chipset at resolutions of 800 x 600 in 16 or 256 colors 
and 1024 x 768 in 16 colors with the appropriate monitor.

  Orchid Prodesigner II, SpeedStar VGA and other "Super VGA" display 
adapter using the Tseng Labs ET4000 chipset at resolutions of 800 x 600 in 
16 or 256 colors and 1024 x 768 in 16 or 256 colors with the appropriate 
monitor.

The PlotX library produces device independent binary plot files (.PLX files) which 
are processed by post processing software to generate high resolution hardcopy. 
SUDSPLOT calls these programs automatically to produce hardcopy. Currently, the 
following post-processors are provided:

LJPLOT - This program generates 300 dpi plots on the Hewlett Packard LaserJet 
family of laser printers. This program generates plots only at 300 dpi, therefore, 
your printer must contain at least 1.5 megabytes on memory. This program 
incorporates several data compression schemes that are implemented in the LaserJet 
family. Below is a summary of the various models that are supported by LJPLOT:
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  LaserJet, LaserJet Plus and Liiserjet ueries II - These printers, with
but they do not support any form of data

compression. On a typical 386 based machine with the printer connected 
with the parallel interface, plots will take three to four minutes per page to 
print.

LaserJet Up - This printer implements 
printer. LJPLOT reduces that amount o 
the printer by a factor of two tb five 
image and print times will be reduced

'ackBits" data compression in the 
data that must be transmitted to 

depending on the complexity of the 
 dingly.

LaserJet III, IIIp and Illsi - These 
compression scheme called "Delta" 
methods of compression to reduce the 
printer by a factor of 20 or more. Print

ace or

printers

PSPLOT - This program generates 
PostScript devices. The plot vectors are

implement PackBits and a new 
compression. LJPLOT uses both 
amount of data transmitted to the 
times will be dramatically reduced.

PostScript page descriptions for use with 
stored in the .PLX file with a granularity of

300 dpi and therefore accuracy is limited to 300 dpi even if the PostScript device is 
capable of higher resolution.

Other post-processors are under development 
the near future. If you have a specific c output 
a post-processor, contact me at the address 
the post-processor or provide you with the

at this time and will be available in 
device that is not supported and need 

on the cover and we can either develop 
plot file specification.

1.2 Installation

All files on the distribution disk should be placed in a single directory on your 
hard disk. This directory should be added the 3 rour PATH. SUDSPLOT looks in its 
"home" directory (i.e., the directory where SUDSPLOT.EXE is located) for various 
support files such as the SUDSUTIL.INI, all of these files should be kept in the 
same directory. SUDSUTIL.INI contains initialization information that is needed 
by SUDSPLOT at start-up.

Below is a general installation procedure: 

Insert the distribution disk into drive A: and

Issue the following commands at the DOS prompt
C:
MD \SUDS 
CD \SUDS 
XCOPY A:\*.*

When copying is complete, you 
C:\SUDS in your PATH statement, 
like this:

PATH C:\;C:\DOS;C:\UTILS;C:\SUDS

dose the door.

should edit your AUTOEXEC.BAT file to include 
Your PATH statement should look something
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If you placed the distribution diskette into a drive other than A:, substitute that 
drive letter for A: in the above commands. If you want to install SUDSPLOT on a 
drive other than C:, substitute that drive letter for C: in the above commands. 
Finally, if you want to install SUDSPLOT in a directory other than \SUDS, 
substitute that directory name for \SUDS in the above commands.

Before using SUDSPLOT, you should reset your computer (press CTRL-ALT- 
DEL) so that changes to your configuration will take effect.

As mentioned above, at start-up SUDSPLOT looks for a file named 
SUDSUTIL.INI. This file contains initialization data for several different programs. 
The file is separated into "sections". Each section starts with a "section header" 
delimited by square brackets (e.g., [PLOTX] marks the PLOTX section). This is a 
simple ASCII text file and you may edit it with your favorite text editor.

Because SUDSPLOT uses the PlotX graphics library, it looks at the PLOTX 
section to find out about your display adapter, where to put plot files, where to find 
the font file and which post-processor to use. Below is an example of the PLOTX 
section of SUDSUTIL.INI:

[PLOTX]
# This section contains entries for the PlotX graphics library.
# All of the programs that use the graphics library will
# use these as default settings.

# Default display mode:
# 1=2 color 720x348
# 2 = 16 color 640x350
# 3 = 16 color 640x480
# 4 = 16 color 800x600
# 5 = 16 color 1024x768
# 7 - 256 color 640x350
# 8 - 256 color 640x480
# 9 = 256 color 800x600
# 10 - 256 color 1024x768 
DisplayMode = 3

Hercules Graphics Card
EGA
VGA
SVGA
SVGA <- ChipSet 1 or 2 only
SVGA <- ChipSet 1 or 2 only
SVGA <- ChipSet 1 or 2 only
SVGA <- ChipSet 1 or 2 only
SVGA <- ChipSet 2 only

# Default chip set:
# 1 = Tseng Labs ET_3000 (older 512kb cards, ProDesigner)
# 2 - Tseng Labs ET_4000 (newer 1Mb cards, ProDesigner II) 
ChipSet = 2

# Prompt before saving the current plot to the queue 
PromptBeforeSaving = Y

# Command used to produce hardcopy
# HardCopy - PSPLOT /Plptl 
HardCopy - LJPLOT /Plptl /M3
# Hardcopy = SAVEPLOT C:\PLOTS

# Font vectors filespec 
Font - C:\SUDS\SIMPLEX.VEC

# Plot queue directory 
PlotQueue = C:\PLOTS

# Directory for temporary files. 
TempDir = D:\

C -i 7
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Most of these settings are pretty straight forward, but a few need further 
explanation. The Hardcopy entry specifies the command line used to invoke the 
post-processor. This particular entry specifies that there is a LaserJet III connected 
to LPT1. If you need to change these settings, type LJPLOT at the DOS prompt to 
see help and adjust this entry as needed. If you are going to use PSPLOT, again 
type PSPLOT at the DOS prompt fb* help. The commented line Hardcopy = 
SAVEPLOT C:\PLOTS calls a batch file names SAVEPLOT.BAT which simply 
copies the current plot file to C:\PLOTS and gives it the name PLOT.PLX. You may 
then process this plot file manually with LJ or PSPLOT. This is handy if you wish 
to create a Encapsulated PostScript (.EPS) file to include in a publication.

The PlotQueue entry simply points to the directory where plot files will be stored. 
The TempDir entry points to the directory where temporary files will be created. 
This should be a Virtual disk or RAM disk if possible, but be sure that there is 
enough room on this drive for the files. A gooc rule is that there should be enough

space on the temporary drive to
although sometimes even more is needed.

Take a minute and read though the 
adjust the appropriate entries to match 
comments to annotate changes that you 
them in the future. After you have done

1.3 Performance Considerations;

hold tho SUDS file that you are processing,

top portion of SUDSUTIL.INI and carefully 
your system. I recommend that you use 
have i made so that you will understand 

this, you should be ready to run.

As mentioned above, SUDSPLOT ^vill mace use of a virtual disk for holding 
temporary files. If you have at several Ml of extended memory, and will be 
processing small to medium sized SUDS files, tie following line can be added to your 
CONFIG.SYS file:

DEVICE=C:\DOS\VDISK.SYS 2048 /E

drive letter on your system. If you hdve one 
will be D:.

lard disk named C:, the virtual disk

ai id/or 
.SYS

You may have other software that would II te 
your computer such as Microsoft Windows 
products. You may need to use HD^EM 
Specification (XMS) memory manager &nd then 
VDISKSYS driver. An XMS memory 
virtual disk and a disk cache, see below) 
without conflict, while VDISKSYS 
memory and will step on any other 
your CONFIG.SYS file might look like

manager

so:

DEVICE-C:\DOS\HIMEM.SYS 
DEVICE=C:\DOS\RAMDRIVE.SYS

ui>e
SLSSumes 
ftware 
this.

2048

C4

Memory
This will create a two Mb virtual disk in extended and assign the next available

to access the extended memory in 
any of the Microsoft Language 

or some other Extended Memory 
load RAMDRIVE.SYS instead of the 
lets several pieces of software (e.g., a 

extended memory simultaneously 
it is the only one using extended 

that gets in its way. The entries in
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The pathnames in the above commands should be modified to match your system, 
for example, if the HIMEM.SYS device driver is in a directory other than C:\DOS, 
that directory name should be substituted for C:\DOS in the above commands.

Note that starting with DOS version 5.00, HIMEM.SYS is installed by default.

If you have more extended memory available, you may wish to install a disk 
cache. A disk cache increases hard disk performance by retaining or "caching'1 a 
large amount of data in memory after it has been read from the disk. The next time 
data is needed from the disk, the software checks the cache first, if it is there it can 
be accessed very quickly, if it is not, it reads it from the disk, again caching this new 
data while discarding the oldest data in the cache. Some caching software tries to 
"look ahead" and anticipate the data that will be requested next. Caching software 
can bring significant performance increases but this depends on the way that the 
application program will access the data. Caches generally show the largest 
performance increases with applications that perform random access searches for 
small records in moderate to large data files. SUDSPLOT accesses SUDS data files 
in this way when stations will be ordered by epicentral distance and a large disk 
cache can speed things up quite a bit. The only drawback to using a disk cache with 
SUDSPLOT is that SUDS files can grow to be rather large (5 to 8 megabytes) and as 
such require a very large cache to see significant perform increases. If you will be 
generating very large SUDS files, I would suggest a minimum of 4 megabytes for a 
disk cache.

The use of a virtual disk for temporary files will yield the biggest performance 
boost, so don't sacrifice it for a disk cache. If you want both, I would recommend 
that you use an XMS memory manager such as HIMEM.SYS from Microsoft or 
QEMM386.SYS from Quarterdeck Office Systems to manage your extended memory 
and then install a well behaved virtual disk driver such as RAMDRIVE.SYS and a 
disk cache such as SMARTDRV.SYS or SMARTDRV.EXE.

One last note about memory. XMS memory is extended memory that is managed 
by a XMS memory manager. This should not be confused with EMS (expanded 
memory specification) memory, known simply as "expanded memory". Extended 
memory is available only on machines that use a 80286 or later processor and is just 
linear addressable memory beyond 1 megabyte. The processor addresses this 
memory with 32 bit addresses and the XMS memory manager basically deals with 
avoiding conflicts between software that access this memory. Expanded memory 
uses a paging scheme to map 64 kb chunks of extended memory to a page frame 
below 1 megabyte allowing the processor access to it with 20 bit addresses, but EMS 
memory is significantly slower to access than extended memory because in addition 
to managing conflicts, the EMS memory manager must manage this paging process. 
Although most virtual disk drivers and disk caches can use expanded memory, I 
strongly recommend that you use extended memory wherever possible.

(MO
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Using SUDSPLOT

2.0 Command line syntax

SUDSPLOT is controlled from the DOS command line using the following syntax:

Usage: SUDSPLOT [switches] SUDS file [hypofile] [switches]

Switches:
/An - Plot phase arrivals with weight 
/Bn - Baseline, subtract n sample 
/Jn - Jump, start plotting n se 
/Ln - Length, plot n seconds of 
/Pn*- Plot mode; l=screen only, 
/S - Prompt before saving plots 
/Tn - Plot n traces per page. 
/Mn - Maximum amplitude magnifi 
/X - Windowing decimation. (OF 
/Xn - Simple decimation, plot 
/Ifilespec - Alternate .INI fil

average from trace 
2onds into trace. (0) 
trace. (ALL)
(2)=screen&hardcopy, 3=hardcopy only, 
. (OFF) 

(&UTO) 
cation. (IX)
F)

every nt|h sample. (OFF) 
e (SUDSUTIL.INI)

SUDSfile - SUDS 1.x data file, 
hypofile - HYP071x output file.

See also: [PLOTX] and [SUDSPLOT 
() indicates default value, arg

SUDSPLOT requires at least a SUD 
will look for a .PRT file with the same 
by default. It this file is found, th 
information from it and plot the traces 
arrivals and coda duration's marked 01 
traces will be plotting in the order that 1

2.1 Exclude phase arrivals by pi
in /A

I sectd 
uments

S file si 
path an 
3 progr 
in orde 
the pic 
hey api

:k weic

.ons in SUI 
are not c<

>ecification 
d base nam 
am will ex 
T by epicec 
>t. If the .1 
ear in the £

jht option

n = Arrivals with pick weigh 
plot.

<- n. (5)
(OFF)

(same name as SUDSfile w/.PRT ext.)

the command line. It 
s the SUDS input file 
:t event and station 
1 distance with phase 

If the .PRT file is not found, the

s greater than n will be excluded from the

This option is used to filter out traces 
be an integer between 0 and 5. 
weight of 4 meaning that you have no 
by SUDSPICK to mark the trace as 
that HYPO71PC will calculate the P

with pick weights greater than n. n should 
Traditionally, pick weights range from 0 to 4. A 

confidence in the pick. A weight of 5 is used 
UE picked )ut keep it listed in the phase file so 
phase arrival and epicentral distance.
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2.2 Baseline option

Form: /En

n - Subtract the mean of the first n samples from each sample in each 
trace.

This option is used to remove a DC offset from the trace, n should be a positive 
integer. A simple average of the first n samples in the trace (starting from the 
initial sample time, not the first sample plotted when using the /J option) is 
subtracted from all samples in the trace before plotting.

2.3 lump and length options

Form: /Jn and fLn

n = Number of seconds to jump or plot, a positive real number.

The /J option allows you to specify in seconds from the initial sample time (1ST) 
where the plot will begin. If no jump value is specified, plotting begins at the 1ST.

The /L option allows you to specify the number of seconds to plot. If no length 
value is specified, the entire trace will be plotted.

2.4 Plot mode option

Form: iPn

n = Plot mode.

The /P option allows you to specify which method SUDSPLOT will use to 
generate plots, n = 1 means the plots will be generated on the display only. This is 
the fastest mode, but no hardcopy is generated, n = 2, which is the default mode, 
means that plots will be generated on the display and hardcopy will be generated, n 
= 3 is "batch" mode, hardcopy only will be generated.

2.5 Prompt before saving plot option

Form: /S

/S = Prompt before save or hardcopy of plot.

This simply causes SUDSPLOT to pause once the plot is generated and prompt 
you as to whether or not you wish to save the plot.

10
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2.6 Traces per page option

Form: /Tn

n = Number of trace to be plot ted per page.

This option specifies the number of traces that will be plotted per page. By 
default, SUDSPLOT will look at the tota file and if available, the .PRT file and 
automatically determine the optimum number for you. SUDSPLOT can plot 
between 1 and 32 traces per page. |

2.7 Amplitude axis scaling magnification option

Form: /Mn

n = Maximum amplitude scale factor

By default, SUDSPLOT will plot 
scale is equal to the maximum possib 
specify a maximum magnification of 
plotted. Suppose you wish plot traces 
in the trace, but you do not want dead 
be magnified to full scale. If you s 
will magnify the amplitude of each trao 
so long as the magnification does not 
than lOx.

each tracs with absolute amplitude, i.e., full 
e samp.e value. This option allows you to 

«amplitude to be performed as each trace is 
where full scale equals the peak sample value 

traces (traces with very low peak values) to 
/M10 on the command line, SUDSPLOT 

B so that full scale equals peak sample value 
xceed 10x, no trace will be magnified more

ipecify

2.8 Decimation option

Form: /Xl or /Xn

/Xl = No decimation.

= Simple decimation, plot

By default, SUDSPLOT will automatically 
and perform windowing decimation ( 
plotting performance. The program determines, 
the output device and the number of s* 
performance increases, particularly on

If /X/i is specified, n must be a 
decimation by a factor on n as it plots 
program will simply plot every third

every Tith sample.

lies to 
arge da

determine the best decimation factor 
and maximum preserved) to increase 
the factor based on the resolution of 
plot. This option can bring dramatic 
a files.

positive integer. SUDSPLOT will perform simple 
t le traceg. For example, if you specify /X3, the 

sample.

11
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2.9 Alternate .INI file option

Form: /Ifilespec

filespec = The file specification of the .INI that SUDSPLOT should use 
instead of SUDSUTIL.INI.

By default, SUDSPLOT will look in its "home" directory (i.e.,the directory where 
SUDSPLOT.EXE is located) for a file name SUDSUTIL.INI. This option allows you 
to specify a different .INI. See also, section 1.2 for more about SUDSUTIL.INI.

2.10 Input file specification

Inputfile is the SUDS data file specification. The input file must be 
demultiplexed and is assumed to have the extension .DMX if an explicit extension is 
not provided on the command line. It is worthwhile to note that SUDSPLOT 
expands all input file specs to fully qualified file specifications, for example, if the 
current working directory is C:\DATA and you enter SUDSPLOT 90122105 
<return>, SUDSPLOT expands the input filespec to C:\DATA\90122105.DMX. 
Any DOS legal partial filespec may be used as well, the input filespec 
..\OLDDATA\TEST, would be expanded to C:\OLDDATA\TEST.DMX.

2.11 .PRT file specification

Form: inputfile hypofile

hypofile - The station list file specification.

By default, SUDSPLOT will look for a file with the same path and base name as 
the input SUDS file with an extension of .PRT. This file is created by HYPO71PC 
and should contain hypocenter and event information and a list of stations ordered 
by distance from the hypocenter. SUDSPLOT uses the information in this file to 
plot only these stations in this order and plot phase arrivals and coda duration's. If 
this file does not exist, waveforms for all stations contained in the data file will be 
plotted in the order that they appear in the file. This option allows the user to 
specify a different station list file.

r** f*1 o
G53 12
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Examples

3.0 Plot annotation

SUDSPLOT generates plots in "portrait 
the page upright. The top line of the plot 
the plot followed by the fully qualified fi e specif cation

If SUDSPLOT found the .PRT file 
below the top line that contains "event 
time, then latitude, longitude and depth 
stations used in the hypocenter solution 
the solution.

information

Figure 1 shows the marking of phase 
also explains the notation used for station related information

orientation, i.e., plots are viewed with 
consists of the time of the first sample on 

of the input data file.

the 
form 
of th4

for the data, a second line will be added just 
. This line starts with the origin 

hypocenter, magnitude, number of 
followed by various statistics concerning

arrivals and coda duration on the traces. It

Epicentre! distance (km)

Onset, Mmpulsive, E=emergent

1st motion, U=up, D=Down, +=poor up, -=poor

Pick weight, 0=100%, 4=0%, 5=nore

Coda duration (seconds) 
s

252 IPUO 35

.2048
/BVLV

100.2

\

'Sampling rate 

Station identifier 

Peak sample value

Observed P phase 
Calculated P phase

down, N=noise

Figure 1

3.1 Sample plots

The plots on the following pages 
options. Figure 2 was generated from 
of CalNet. This event was a fairly small 
automatically using SUDSPICK and th 
the actual command line options used t

ere 
data 
local 

in 
create

en sated
file

using many different plotting 
that contains a 128 station subset 

arthquake. The data file was picked 
located using HYPO71X. See figure 2 for 

the plot.

thatFigure 3 was generated from a data file 
records of a small aftershock of the Loma 
recorded on portable instruments. This plot 
See figure 3 for the actual command line options

was built up from three component 
iPrieta earthquake. This data was 

simply the raw data from this file, 
used to create the plot.

13
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06/22/91 03:01 16.079 D:\DATA\91062203.DMX
ORC»06/22/91 03:01 ?1.980 LAT*36-35. 34 LOW'12-15.23 OEP»S.M MAC'2.3 STN'22 CAP«46 RMS-0.21 ERH«0.6 ERZ»3.2

o<s "

BMftV

BBMV
IM.2

BSCV

6SHV 
IW.2

HORV
\rn.i

|^Jj|^^^

^lf|W^

|||jll^^           "

^

w^dlW^

4v.i FUI a

 -  lf#

(48
PMRV
iM.i

47.? PU« V

47.8 PVB se

^^^^
t*

0.0 Ik? 15 35 50

Figure 2 - The command used to create this plot was:
SUDSPLOT /M10 /T16 /S 91062203 91062203.PRT

14
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10/28/89 13:10 54.504 D:\DATA\2549A55E.DMX

WAS 
MS.*

MAS 
 M.f

TR'E
Mi.l

TR?7

SBK

527(7
LAV
tm.t

8LA

BAR 
M*.(

j;->67
BAR

It*.  
i?W
UAL

Cfcl'
<  . 
Si'67

Figure 3 - The command used to create this plot was:
SUDSPLOT 2549A55E

G

40

15
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3.3 Batch processing

SUDSPLOT returns exit codes to the calling program. From the DOS command 
line, the calling program will be COMMAND.COM, but if SUDSPLOT is called from 
within a batch file, these exit codes can be checked by using the IF ERRORLEVEL 
construct. This lets the batch file exit gracefully if an error occurred while 
processing. An exit code of 0 indicates successful execution, an exit code of 1 
indicates an error has occurred (SUDSPLOT will display a message describing the 
error before it exits). Below are a few simple batch file that illustrate this 
technique:

(5ECHO OFF
REM - PLOT. BAT, R.Banfill, 3 May 92

REM - Make sure we have a file to process
: START
IF "%1" == "" GOTO END

REM - Call SUDSPLOT to process the file 
SUDSPLOT /M10 %1

REM - If we had an error, bail out 
IF ERRORLEVEL 1 GOTO ERROR

REM - Get the next filename from the command line and do it again
SHIFT
GOTO START

: ERROR
ECHO An error has OCCURRED!

:END
ECHO Done!

This batch file accepts multiple .DMX files as command line arguments. It checks 
that the replaceable parameter %1 is not NULL and then proceeds to process the 
files one after another. If an error occurs while processing a file, it stops and reports 
that an error has occurred, otherwise it SHIFTs to make the next argument become 
%1 and starts again, and repeats this until there are no more files.

Another advantage of calling SUDSPLOT from a batch file is that this provides a 
convenient way to define default behavior. In the above example the SUDSPLOT 
command line specifies scaling to 10X max.

Another example of these techniques is a batch file that will create a plot from 
every file that matches a wildcard file specification:

gECHO OFF
REM - PLOT1.BAT, R.Banfill, 3 May 92

REM - Make sure we have something to do 
IF "%1» == "» GOTO END

REM - Let's get to it
FOR %%f IN (%1) DO CALL XPLOT %%f %2 %3 %4 %5 %6 %7 %8 %9

16
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:END

The line containing CALL XPL0T passes the name of the current file 
and any additional options you may have specified to the following 
little batch file which actually calls SUDSPLOT and traps any 
errors the may occur.

8ECHO OFF
REM - XPLOT.BAT, R.Banfill, 3 May 92

IF n %ln a. i n __ n n GOTO END

REM - Call SUDSPLOT 
SUDSPLOT /P3 /M10 % %2 %3 %4 %5
REM - If no error occurred, return 
IF NOT ERRORLEVEL 1 GOTO END

ECHO An ERROR has occurred 
ECHO Press CTRL-BREAK to 
PAUSE

:END

%7 %8 %9

while processing %1 
abort processing!

These two batch files work together to process the files. The command, PLOT1 
*.DMX /B200 <return> will plot every file in ths current working directory that has 
a filename extension of .DMX and the /B200 opiion will be passed on to SUDSPLOT 
with each file.

One of the primary purposes of SUDSPtOT is to provide fully automatic 
processing of data as it is acquired. The following batch file is used in conjunction 
with SUDSMAN (SUDS Pile Manager) and other programs from the IASPEI 
library. SUDSMAN is a small program that looks across a network and retrieves
data files from the machine that recorded it. The data file is placed in a working
directory and a batch file named PROC.BAT is; called to process the file. Once the
file has been processed, control is returned to
for files to process. This batch file lets you define any type of processing that you
wish, the sample below will simply locate the 
using SUDSPLOT.

QECHO OFF
REM - PROC.BAT, R.Banfill, 
REM - This batch file is ca 
REM - Just the filename (no

REM - Make sure we have a fj 
IF "%1" == »" GOTO END

REM - Fix the time 
FIXTIME 0 %1.WVM

REM - Archive the file 
COPY %1.WVM C:\ARCDATA

REM - Demultiplex the file 
DEMUX %1.WVM %1.DMX

May 9:> 
led by
path o

j.le!

SUDSMAN and it continues looking

event and create a hardcopy record

SUDSMAN 
extension) is passed
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REM - Plot raw data
SUDSPLOT %1
IF ERRORLEVEL 1 GOTO ploterr

REM - Pick phases
SUDSPICK %1 /B
IF ERRORLEVEL 1 GOTO pickerr

REM - Preliminary location 
CALL GOHYPO %1

REM - Plot phases and coda 
SUDSPLOT /M10 /B200 /A2 %1 
IF ERRORLEVEL 1 GOTO ploterr

REM - We're done, cleanup the working directory and return 
ECHO y I DEL *.* > NUL 
GOTO END

REM - Handle errors
:ploterr
ECHO ERROR: Plotting %1
PAUSE
GOTO END

:pickerr
ECHO ERROR: Picking %1
PAUSE

:END

This batch file creates 2 plots, one is just the raw data similar to the plot in figure 
3, the other contains phase data, coda duration, and additional annotation similar to 
the plot in figure 2.
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>» Notes on SUDSPLOT 2.0 <«

SUDSPLOT was written using Microsoft C/C++ 
The makefile provided is for use with the

7.00 
t>WB.

Libraries required:
HSUDS.LIB - SUDS data file library version 3.31. 

Available from:
Small Systems Support 
2 Boston Harbor Place 
Big Water, UT 84741-0205 
(801) 675-5827 Voice 
(801) 675-3730 FAX

L_PLOTX.LIB - PlotX graphics library version 1.12 
Available from:

Small Systems Support 
2 Boston Harbor Place 
Big Water, UT 84741-020!' 
(801) 675-5827 Voice 
(801) 675-3730 FAX

The following files are included:

SUDSPLOT C 
SUDS_DB C 
SUDSPLOT H

SUDSPLOT MAK

22325 04-28-92
10545 04-27-92
2168 04-21-92

37p 
56p 
42p

3044 04-27-92 3:38p
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// SUDSPLOT.H
// Copyright (c) Robert Banfill 1992. All rights reserved.

#include <suds.h>

// Data base record 
typedef struct {

CHAR stn[5];
MS_TIME ist;
FLOAT
LG_INT
LG_INT
LG_INT
FLOAT
SH INT

rate;
leng;
offset;
peak;
delta; 

_ fmp; 
MS_TIME p_obs; 
MSJTIME s__obs; 
MS_TIME p__cal; 
MS_TIME S cal; 
SH_INT 
SH_INT 
CHAR 
CHAR
CHAR 
CHAR 

} REC;

p__wht ; 
s__wht; 
p__mot ; 
s__mot ; 
p_ons ; 
s ons ;

definition

// Station name
// Initial sample time
// Sampling rate (SPS)
// Samples in trace
// Struct offset in file
// Peak ABS sample value
// Epicentral distance (km)
// Coda duration
// Observed P phase arrival time
// Observed S phase arrival time
// Calculated P phase arrival time
// Calculated S phase arrival time
// P pick weight
// S pick weight
// P phase first motion
// S phase first motion
// P phase onset
// P phase onset

// Control params 
typedef struct {

SH_INT mode;
SH_INT range;
SH_INT arr;
SH_INT dec;
SH_INT tpp;
FLOAT jump;
FLOAT len;
FLOAT mag;
SH_INT samp_max;
SH_INT sampjbias;
LG_INT baseline;
SH_INT dump; 

} PRMS;

// Plotting mode
// Range switch
// Phase arrivals with weight < arr
// Decimation switch
// Traces per page
// Jump seconds
// Length seconds
// Maximum magnifaction factor
// Maximum sample value
// Sample bias (add to sample)
// # of samples to a average of baseline
// Dump DB flag

// Hypocenter solution 
typedef struct { 

SH_INT located; 
MS_TIME origin; 
SH_INT lat_d;

lat_m;
lon_d;
lon_m;
depth;
mag;
stns;

FLOAT 
SH_INT 
FLOAT 
FLOAT 
FLOAT 
SH_INT 
SH_INT 
FLOAT 
FLOAT 
FLOAT 

} SOLUTION;

gap;
rms; 
err_hi
err 2;

// Flag
// Origin time
// Latitude degrees
// Latitude minutes
// Longitude degrees
// Longitude minutes
// Focal depth
// Magnitude
// # of stations used in solution
// Gap
// Residual
// Horizontal error
// Vertical error

#define MAX TPP 32

 > n-j
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// SUDSPLOT 2
// Copyright (C) Robert Banfill 1992. All irights fleserved.

// True record-sections from SUDS data

// Revision history:
// Versions 0.00 - 1.38
// See old source code
// Version 2.00 Fri 03-Apr-1992 18:19, RB
// Major rebuild. Started over.

#define VERSION "2.01"

//    Standard includes   
#include <malloc.h>
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>

#include <plotx.h> 

finclude "sudsplot.h"

//    Prototypes, Local    
SH_INT sudsplot( SH_INT num__recs ); 
SH_INT plot_trace ( SH_INT rec_num, FLOAT xl, 
void time_axes( FLOAT xl, FLOAT x2, FLOAT 
void compute_times ( SH__INT num_recs ) ; 
SH_INT snumf( CHAR *buf, FLOAT val ); 
SH INT snumi( CHAR *buf, SH_INT val ); 
voTd display_status( void );

//    Prototypes, External   
extern SH_INT build_db( void };
extern SH_INT add_rec( SH_INT num_recs );
extern void init_rec( void );
extern void print_recs( SH_INT num_recs )
extern void s_upper( CHAR *buffer );

FLOAT
yi,

yl, FLOAT x2, FLOAT y2 ) 
LOAT y2 );

//    Defines    
fdefine X_MIN 0.0
#define Y_MIN -0.3
#define X_MAX 10.0
#define Y_MAX 8.0
#define SPACING 0.015 
fdefine LEFT_MARGIN 0.5 
tdefine TOP_MARGIN 0.25 
fdefine BOT_MARGIN 0.17

#define TRACE_COLOR 7 
tdefine PICK_COLOR 10 
tdefine AMP_AXIS_COLOR 4
#define TIME_AXIS_COLOR 7
#define TIME_ANNOT_COLOR 14
#define ANNOT_COLOR 7

//    Global data    
extern REC *db, *rec; 
extern SOLUTION event;

extern CHAR *progname; 
extern FILE *sudsfil; 
extern FILE *inifil; 
extern FILE *hypofil;

extern SH_INT _pbs;

PRMS prms;

CHAR sudsfspec[_MAX_PATH];

no



CHAR inifspec[_MAX_PATH]; 
CHAR hypofspec[_MAX_PATH];

FLOAT xbase, xwid, insec; 

MS_TIME early, late, start, end;

II-
main{ int argc, char *argv[] ) { 

register i; 
CHAR *p; 
SH_INT num_recs =0, pbs - 0;

progname - argv[0];

// Defaults 
prms.mode - 2; 
prms.arr = 5; 
prms.range = 0; 
prms.dec = 0; 
prms.tpp = 0; 
prms.jump = 0.0; 
prms.len = 99999.0; 
prms.mag = 1.0; 
prms.baseline - OL; 
prms.dump = 0;

// Interactive
// Plot phase arrivals if available
// Pseudo Record-Sections
// Windowing decimation
// Auto traces per page
// Start at beginning
// Plot all
// Absolute amplitude
// No baseline

sudsfspec[0] » '\0'; 
inifspec[0] - '\0'; 
hypofspec[0] » '\0';

pbs - 0;

// Sign on flag
fprintf( stderr, "SUDSPLOT - Version %.4s\n", VERSION );
fprintf{ stderr, "Copyright (c) Robert Banfill 1992. All rights reserved.\n\n" );

// Help
if( argv[l] 

printf ( 
printf { 
printf( 
printf{ 
printf{ 
printf( 
printf{ 
printf( 
printf( 
printf{ 
printf{ 
printf( 
printf{ 
printf( 
printf{ 
printf( 
printf( 
printf { 
printf{ 
printf{ 
exit( 1

[0] == '?' I! argv[l][l] == '?' || argc   1 ) {
"Usage: SUDSPLOT [switches] SUDSfile [hypofile] [switches]\n" );
"\n" );
"Switches:\n" );
" /An - Plot phase arrivals with weight <- n. (5)\n" );
" /Bn - Baseline, subtract n sample average from trace. (OFF)\n" );
" /Jn - Jump, start plotting n seconds into trace. (0)\n" );
" /Ln - Length, plot n seconds of trace. (ALL)\n" );
" /Pn - Plot mode; l=screen only, (2)=screen & hardcopy, 3=hardcopy only.Nn*
" /S - Prompt before saving plots. (OFF)\n" );
" /Tn - Plot n traces per page. (AUTO)\n" );
" /Mn - Maximum amplitude magnifacation. (IX)\n" ) ;
" /X - Windowing decimation. (OFF)\n" );
" /Xn - Simple decimation, plot every nth sample. (OFF)\n" );

/Ifilespec - Alternate .INI file (SUDSUTIL.INI)\n" ); 
"\n" );

SUDSfile - SUDS 1.x data file.\n" );
" hypofile - HYP071x output file, (same name as SUDSfile w/.PRT ext.) \n" ); 
"\n" );
"See also: [PLOTX] and [SUDSPLOT] sections in SUDSUTIL.INI.\n" ); 
"{) indicates default value, arguments are not case sensitive." );

// Parse the command-line 
for( i=l; i<argc; i++ ) {

if( argv[i][0] == '/' II argv[i][0] == '-' ) { 
switch( argv[i][1] ) {

case 'A': // Arrivals 
case 'a' :

prms.arr = atoi ( &argv[i][2] );
if( prms.arr < 0 I I prms.mode > 5 ) {

fprintf( stderr, "ERROR: /A switch: value out of range: 0-5\n" ) 
prms.arr =5;

CG



break
case 'P' // Plot mode 
case 'p'

prms.mode * atoi( &argv[i][2] );
if( prms.mode < 1 I I prms.mode > 3 ) {

fprintf( stderr, "ERROR: /P switch: value out of range: l-3\n" ) 
prms.mode - 2;

break;
case 'J': // Jump 
case 'j' :

prms.jump = (FLOAT) atof ( &ajrgv[i][2] ); 
if ( prms.jump < 0.0 ) {

fprintf( stderr, "ERROR: /J switch: value must be positive\n" ); 
prms.jump » 0.0;

break;
case 'L': // Length 
case '!':

prms.len - (FLOAT)atof( &ar<jv[i] [2] );
if( prms.len < 0 .0 ) {

fprintf( stderr, "ERROR: 
0.0;prms.len

// Prompt before saving
break; 

case 'S' : 
case 's':

pbs = 1,
break; 

case 'T': 
case 't':

prms.tpp = atoi ( &argv[i] [2] );
if( prms.tpp < 1 II prms.tpp > 32

// Traces per page

fprintf ( stderr, "ERROR:
prms.tpp 0;

// Magnification

/L switjch: value must be positive\n" );

) {
/T switch: value out of range: 1-32\n"

break; 
case 'M':
case 'm': , 

prms.mag = (FLOAT)atof( &argv[i][2Q ); 
if( prms.mag < 1.0 II prms.mag > 100.0 ) {

fprintf( stderr, "ERROR: /M switch: value out of range: 
prms.mag =1.0;

break; j 
case 'X': II Decimation 
case ' x.' :

prms.dec = atoi( &argv[i]
break;

case 'R': // Range 
case 'r' :

prms.range - 1;
break;

case 'D': // Dump 
case 'd':

prms.dump = 1;
break;

case 'B': // Baseline 
case 'b':

prms .baseline =» atoi( &argv[i][2]
if( prms.baseline < 1 ) { 

fprintf( stderr, "ERROR 
prms .baseline = 0;

break; 
case 'I': 
case 'i' :

1.0-100.0\n" )

_fullpath ( inifspec, &arg\ 
break;

/B switch: value must be positive\n" );

[i][2],I MAX PATH );



else {
if( sudsfspectO]   '\0' ) {

_fullpath( sudsfspec, argv[i], _MAX_PATH ) 
if( strrchr( sudsfspec, '.' ) -« NULL )

strcat( sudsfspec, ".DMX" ); 
s_upper( sudsfspec );

else if( hypofspec[0]   '\0' ) {
_fullpath( hypof spec, argv[i], _MAX__PATH ) 
s_upper{ hypofspec );

sudsfspec[0] ~ '\0' ) { 
fprintf ( stderr, "ERROR: no SUDS data input file specif ied\n" ) 
exit ( 1 ) ; 

}

// If no hypo file specified, use sudsfile with .PRT extension 
if( hypof spec [0]  - '\0' ) {

strcpy( hypof spec, sudsfspec );
p = strrchr( hypof spec, '.' ) + 1;
strcpy( p, "PRT" ); 

}

if( inifspectO] =« '\0' ) {
strcpy( inifspec, progname );
p = strrchr{ inifspec, '\\' ) + 1;
strcpy( p, "SUDSUTIL.INI" ); 

} 
s_upper ( inifspec ) ;

// Init the graphics library
if( inipltt inifspec, 0, 0, "\0", 0 ) != 0 )

exit ( 1 ) ; 
_pbs * pbs; 
hardcopy ( 1 ) ; 
window ( X_MIN, Y_MIN, X_MAX, Y_MAX ) ;

// Build the database 
if ( ( num_recs = build_db{ ) ) < 0 ) 

exit ( 1 ) ;

display_status ( ) ;

// Let's plot
if( ! sudsplot ( num_recs ) ) 

exit ( 1 ) ;

exit ( 0 ) ;

SH_INT sudsplot ( SH_INT num_recs ) { 
register i; 
CHAR buf [128] ; 
SH_INT nchar, pages, page; 
static FLOAT xl, yl, x2, y2, space, tmarg 
MS_TIME mtime;

// Compute earliest and latest times 
compute_times ( num_recs ) ;

if ( prms.tpp == 0 ) { 
prms.tpp = num_recs; 
f or ( pages=l; pages<999; pages++ ) { 

if ( num_recs /pages <= MAX_TPP ) { 
prms.tpp = num_recs / pages; 
if ( prms . tpp*pages < num_recs )

prms .tpp++; 
break;
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else
pages ((num_recs - 1) / prms.tpp) -f 1;

// Jump and length
start = early;
end «= late;
if ( prms. jump > 0.0 ) {

if ( start + (MSJTIME) prms. jump < end
start +« (MS_TIME) prms. jump; 

} 
if( prms.len !- 99999.0 ) {

if ( start + (MSJTIME) prms.len < end 
end = start + (MS_TIME)prms .len;

mtime = get_mstime ( ) ;

// Plot each page 
for( page~l; page<=pages; page++ 

if ( plots ( prms .mode ) !* 0 ) 
exit ( 1 ) ;

space 
tmarg

SPACING; 
TOP MARGIN;

if( event.located ) { 
tmarg += .1; 
space += .07;

// x2 = tmarg + (space / 2.0);
x2 » tmarg + space;
yl = LEFT_MARGIN;
y2 = Y_MAX - 0.03;
xwid = ( (X_MAX - X_MIN - tmarg - BOT_MARGIN ) / prms.tpp ) - space;
xi *= x2 + xwid; I

newpen( ANNOT_COLOR );
sprintf( buf, "%s %s", list_mstime(Jearly, 4 ), sudsfspec ); 

, 0.0, .1, buf, 90.0, stsymboK X_MIN+.101 
if( event.located ) {

sprintf( buf, "ORG=%s LAT=%02d-%
list_mstime( event.origin, 4
event.lon_d, event.lon_m, eve
event.gap, event.rms, event.e

syrrJooK X_MIN+.21, 0.0, .07, buf

sprintf( buf, "SHEET %d OF %d %.14s 
symboK 2.875, -0.15, .08, buf, 0.0 
sprintf( buf, "SUDSPLOT %.4s", VERS 
symboK 2.875, -0.24, .05, buf, 0.0

time_axes( X_MAX, tmarg-0.07, yl, y

for( i=0; i<prms.tpp;
if( i+((page-1)*prms.tpp) >= num 

break;

if( prms.mode == 3 )
printf ( "Processing sheet %d

if( ! plot__trace( i-i- ( (page-1) 
return ( 0 ) ;

prms

newpen( ANNOT_COLOR ); 
nchar = snumi( buf, (SH_INT)rec- 
symboK xbase-0.085, LEFT_MARGIN 
symboK xbase, LEFT_MARGIN/2.0,

(

strlen( buf ) );

5.2f LON=%02d-%05.2f DEP=%.2f MAG=%.If STN=%d GAP=%c 
, event. lat_d, event. lat__m, 
t.depth, event.mag, event.stns, 
r_h, event.err_z 
90.0, strlen( buf ) );

pages, list_mstime( mtime, 4 ) ) 
n( buf ) );

page
-strlen 

ON ) ;
-strlen( buf ) );

recs )

page

.tpp),

peak ); 
2.0, . 
06, rec

xl, yl, x2, y2

(145, buf, 90.0, -nchar ) 
->stn, 90.0, -4 );



nchar « snumf( buf, rec->rate );
symbol( xbase+0.085, LEFT_MARGIN/2.0, .045, buf, 90.0, -nchar )

if( event.located ) {
sprintf( buf, "%.lf %cP%c%d %d", rec->delta, rec->p_ons,

rec->p_mot, rec->p_wht, rec->fmp ); 
symbol( x2-.02, LEFT_MARGIN, .045, buf, 90.0, strlen(buf) );

xl +« xwid + space; 
x2 += xwid + space;

if ( prms.mode « 1 I I (prms.mode »- 2 && jpbs) )
getch ( ) ; 

plot( 0.0, 0.0, 999 ) ;

return ( 1 ) ;

SH_INT plot_trace( SH_INT rec_num, FLOAT xl, FLOAT yl, FLOAT x2, FLOAT y2 ) { 
register i;
FLOAT xstep, ystep, ybase, sees, ywid, ipp, spp, t, x, y, o_in, c_in, f_in; 
SH_INT type, pixels, maxs, mins, offset, clip; 
LG_INT 1, n, length, t_length, t_sam, sum, sam, s_sam, e_sam, stop;

CHAR _huge *ptr; 
SH_INT _huge *data; 
SUDS_DESCRIPTRACE _huge *dt;

// Get the current record from database 
rec » db + rec_num;

// Find the trace data in SUDS file 
st_seek{ sudsfil, rec->offset, 0 ); 
t_length = st_get { &ptr, Stype, Slength, sudsfil );

if { type != DESCRIPTRACE ) {
plot ( 0.0, 0.0, 999 ) ;
fprintf( stderr, "\nERROR: input file out of sync: %s\n", sudsfspec );
return { 0 ) ; 

}
dt - (SUDS_DESCRIPTRACE _huge *)ptr; 
if { (rec->ist != dt->begintime+dt->time_correct) I I

(strncmp{ rec->stn, dt->dt_name.st_name, 4 ) != 0) II 
(rec->leng !- dt->length) ) {

plot { 0.0, 0.0, 999 ) ;
fprintf { stderr, "\nERROR: database out of sync with input file: %s\n", sudsfspec )
return { 0 ) ; 

} 
data - (SH_INT _huge *) (dt+1) ;

if( prms.mode == 3 )
printf( "station %s \r", rec->stn );

// Baseline
if ( prms .baseline != 0 ) {

sum = OL;
for{ 1=0; Kprms. baseline; 1++ ) 

sum += * (data+1) +prms . samp_bias;
offset = prms ,samp_bias - (SH_INT) (sum / prms .baseline) ; 

} 
else

offset = prms .samp_bias;

// Remove offset and recalc peak value 
if ( offset != 0 ) {

rec->peak = 0;
for( 1=0; Krec->leng; 1++ ){

sam - (LG INT) * (data+1) + (LG INT)offset;
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if( sam > 32767L )
*(data+l) - 32767; 

else if( sam < -32767L )
*(data+l) - -32767; 

else
*(data+l) * (SH_INT)sam; 

if( abs(*(data+1)) > rec->peak ) 
rec->peak » abs(*(data+1));

// Magnifacation
if ( (FLOAT)prms.samp_max / (FLOAT) (rec-t»peak > 

rec->peak = prms.samp_max / (SH_INT)£>rms.mac[

// Plotting constants 
ywid » y2 - yl; 
if( prms.mode > 1 )

pixels - (SH_INT)(ywid * 300.0); 
else

pixels » video_vpixels; 
t_sam - (LG_INT)((end - start)

x2 + (xwid / 2.0) ;
(xwid / 2.0) / ( rec->peak »=
(y2 - yl) / (FLOAT)t_sam;
(LG INT) ( ( (start-rec->ist) <

0 ? rec->peak : 1) > prms.mag )

0

0.
te
g
0

0

\
7

 j

1
7
e
0

1.0

0.0
late

sam
.0 :

(FLOAT)rec->peak )
&

(start-rec->ist)) 
(end-rec->ist)) *

* rec->rate); 
rec->rate);

((rec->ist-start) * rec->rate) * ystep) )

_ rec->rate) 
xbase 
xstep 
ystep
s_sam _
e_sam = (LG_INT)(((end-rec->ist) 
e_sam = (e_sam > rec->leng ? rec->leng 
ybase = yl + ( ((rec->ist-start) < 
spp - (FLOAT)t_sam / pixels; 
if( prms.dec «= 0 && spp < 2.0 ) 

prms.dec * 1;

// Plot the trace
newpen( TRACE_COLOR );
plot ( xbase- (xstep* (FLOAT) *data) , ybas<=t, 3) ;
if( prms.dec > 0 ) {

n = 0;
for( l=s_sam; Ke_sam; l+=prms.dec

plot ( xbase-(xstep* (FLOAT) * (datan-1) ), ybase4-(ystep* (FLOAT) (n++) ), 2 )

else {
ipp = ywid / (FLOAT) pixels; 
t = (FLOAT) (s_sam-l) ; 
n - s_sam;
stop = e_sam- (LG_INT) spp-1; 
for( y«0.0; y<=ywid; y+=ipp 

if ( n >= stop )
break;

mins = 32767; 
maxs - -32767; 
t +* spp;
while ( n < (LG_INT)t ) { 

if ( mins > * (data+n) )
mins « * (data+n) ;

if ( maxs < * (data+n) )
maxs = * (data+n) ;

n   ;
plot ( xbase- (xstep* (FLOAT) mins) ,
plot ( xbase- (xstep* (FLOAT) maxs) ,

II Free the trace buffer 
st_free( ptr, t_length ) ,

// Plot amplitude axes 
if( ! prms.range ) {

ybase+3 3 ) 
2 )



newpen( AMP_AXIS_COLOR );

// Left amplitude axis 
plot( xl, yl+0.05, 3 ); 
plot( xl, yl, 2 ); 
plot( xbase, yl, 2 ); 
plot( xbase, yl-0.02, 2 ); 
plot( xbase, yl, 3 ); 
plot( x2, yl, 2 ); 
plot( x2, yl+0.05, 2 );

// Right amplitude axis 
plot( x2, y2-0.05, 3 ); 
plot( x2, y2, 2 ); 
plot( xbase, y2, 2 ); 
plot( xbase, y2+0.02, 2 ); 
plot( xbase, y2, 3 ); 
plot( xl, y2, 2 ); 
plot( xl, y2-0.05, 2 );

// Plot picks 
if ( event.located ) { 

newpen( PICK_COLOR );

c_in = yl + ((FLOAT)(rec->p_cal-start) * insec); 
if( rec->p_obs »* 0.0 ) {

if( c_in > yl && c_in < y2 ) {
i - 0;
for( x=x2-0.03; x<«xl+0.03; x+=((xl-x2)/ll)

plot( x, c_in, (i%2   0 ? 2 : 3) );

else {
o in yl + ((FLOAT) (rec->p_obs-start ) * insec);_
if ( o_in > yl && o_in < y2 ) 

plot ( x2-.03, o_in, 3 ); 
plot ( x2-.005, o_in, 2 ); 
plot ( xl+.03, o_in, 3 ); 
plot ( xl+.005, o_in, 2 );

{

if ( c in > yl && c in
plot ( x2-.03, c in,
plot ( xl+.03, c_in,

plot ( x2-0.03, (c in <
plot ( x2-0.03, (o in <
plot ( xl+0.03, (c in <
plot { xl+0.03, (o in <

< y2 )
3 );
2 );

: yl ?
: yl ?
: yl ?
: yl ?

i {

yi :
yi =
yi :
yi :

(c_in
(o_in
(c_in
(o_in

? y2
? y2
? y2 : c_in)
? y2 : o_in)

c_in)), 3 )
o_in)), 2 )

3 )
2 )

if( rec->fmp !- 0 ) {
f_in * yl + ((FLOAT){(rec->p_obs+(DOUBLE)rec->fmp)-start) 
if( f_in > yl && f_in < y2 ) {

plot( x2+.l, f_in, 3 );
plot( xl-.l, f_in, 2 );

insec)

return ( 1 ) ;

/ /                                                  
void time_axes( FLOAT xl, FLOAT x2, FLOAT yl, FLOAT y2 ) {

register i;
FLOAT x, z, taxbeg, taxend, taxlen;
SH_INT taxtic, nchar;
CHAR taxstr[16];

x = xl;
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taxlen - (FLOAT)(end - start);
taxbeg ** (FLOAT) (start - early) ;
taxend « taxbeg + taxlen;
insec * (y2 - yl) / (taxlen < 1.0 ? 1.0 : taxlen);

if( taxlen > 180.0 )
taxtic - 25; 

else if( taxlen > 60.0 )
taxtic - 10; 

else iff taxlen > 12.0 )
taxtic =5; 

else
taxtic = 1;

newpen( TIME_ANNOT_COLOR ); 
nchar = snumf( taxstr, taxbeg ); 
symbol( x-0.04, yl, 0.07, taxstr, 90.0,

newpen( TIME_AXIS_COLOR ); 
plot( x-0.15, yl, 3 ); 
plot( x-0.1, yl, 2 );
for( i-(SH_INT)taxbeg+1; i<=(SH_INT) taxisnd+1; i++ ) { 

z - (((FLOAT)i - taxbeg) * insec) + 
if( 2 >= y2 ) {

plot( x-0.1, y2, 2 ); 
plot( x-0.15, y2, 2 ); 
break;

plot ( x-0.1, z, 2 ) ; 
if ( i % taxtic -= 0 ) {

plot ( x-0.15, z, 2 ) ;
newpen ( TIME_ANNOT__COLOR ) ;
nchar = snumi ( taxstr, i );

-nchar );

symboK x-0.04, z, 0.07, taxstr, 
newpen ( TIME_AXIS_COLOR ) ; 

} 
else {

plot ( x-0.125, z, 2 ) ; 
}
plot ( x-0 .1, z, 3 ) ; 

}
newpen { TIME_AXIS_COLOR ); 
x « x2;
plot ( x+0.05, yl, 3 ) ; 
plot ( x, yl, 2 ) ;
for( i=(SH_INT)taxbeg+l; i<= (SH_INT) ta 

z - (( (FLOAT) i - taxbeg) * insec) + 
if ( z >- y2 ) {

plot ( x, y2, 2 ) ; 
plot ( x+0.05, y2, 2 ) ; 
break; 

}
plot ( x, z, 2 ) ; 
if ( i % taxtic ** 0 )

plot ( x-i-0.05, z, 2 ) ; 
else {

plot ( x+0 .025, 2, 2 ) ; 
} 
plot ( x, 2, 3 ) ;

return;

90.0, -nchar )

end+1; ) {

SH_INT snumf( CHAR *buf, FLOAT val 
register i; 
CHAR *p;

sprintf( buf, "%-6.1f", val ); 

i - 0;

u



for( p - buf; *p; 
if ( *p   ' ' ) 

break ;

return ( i ) ;

SH_INT snumi( CHAR *buf, SH_INT val ) { 
register i; 
CHAR *p;

sprintf( buf, "%d", val );

i - 0;
for( p « buf; *p; p++ )

return ( i ) ;

void compute times ( SH_INT num_recs ) { 
register T; 
MS_TIME time;

early - 2147472000.0; 
late « -2147472000.0;

for( i*=0; i<num_recs; i++ ) { 
rec = db+i; 
if ( rec->ist < early )

early *= rec->ist;
time - rec->ist + ( (DOUBLE) rec->leng / (DOUBLE) rec->rate) 
if( time > late )

late = time;

return;

void display_status ( void ) { 
printf( "\nDecimation: " ); 
switch ( prms.dec ) { 

case 0 :
printf( "Windowing, min & max preserved\n" ); 
break; 

case 1 :
print f( "None\n" ); 
break; 

default :
printf( "Simple decimation, factor = %d.\n", prms.dec ); 
break; 

}
printf ( "Jump seconds: %.lf\n", prms.jump ); 
printf( "Plot seconds: " ); 
if ( prms.len == 99999.0 )

printf ( "All\n" ) ; 
else

printf ( "%.lf\n", prms.len ); 
printf ( "Scaling: " ); 
if ( prms.mag == 1.0 )

printf ( "Absolute amplitude\n" ); 
else

printf ( "Up to %.lfX magnif acation on amplitude axis\n", prms.mag ) 
printf ( "Baseline: " ); 
if ( prms .baseline == OL ) 

printf ( "None\n" ) ;
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else
printf( "%ld samples\n", prms.baseline ); 

printf( "Plot mode: " ); 
switch( prms.mode ) { 

case 1:
printf( "Display only\n" ); 
break; 

case 2:
printf( "Display and hardcopy\n" | ; 
break; 

case 3:
printf ( "Hardcopy only\n" ); 
break;

printf( "Traces/page: " ); 
if ( prms.tpp == 0 )

printf( "Best fit\n" ); 
else

printf( "%d\n", prms.tpp ); 
if ( event.located )

printf ( "Phase arrivals with weight <* %d w: u ll be plotted\n", prms.arr );

printf( "\n" ); 

return;

LG_INT die( SH_INT in ) { 

exit( in );
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// SUDS_DB.C
// Copyright (C) Robert Banfill 1992. All rights reserved.

// SUDS Database routines for SUDSPLOT 2.00

#include <malloc.h>
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h> 
^include <math.h>

#include "sudsplot.h"

//    Prototypes, Local   
SH_INT build_db( void );
SH_INT hypo_extract( SH_INT num_recs );
SH_INT add_rec( SH_INT num_recs );
void init_rec( void );
void dump_db ( SH_INT num_recs ) ;
void s__upper( CHAR *buffer );
void decode( CHAR *string, SH_INT pos, CHAR *fmt, void *val );
SH_INT compare( REC *recl, REC *rec2 );
SH_INT pack_db( SH_INT num_recs ) ;

//    Global data   
extern CHAR sudsf spec [__MAX_PATH] ;   
extern CHAR inifspec[_MAX_PATH]; 
extern CHAR hypofspec[_MAX_PATH];

extern PRMS prms; 
extern MS_TIME evn_time;

FILE *sudsfil; 
FILE *inifil; 
FILE *hypofil;

REC *db, *rec; 
SOLUTION event;

//                                                          
SH_INT build_db( void ) {

SH_INT typ, num_recs, sample; 
LG_INT 1, inp, len;

CHAR __huge *ptr; 
SH_INT _huge *data; 
SUDS_DESCRIPTRACE _huge *dt;

sudsfil = st_open( sudsfspec, "r+b" );

printf( "Building database -> %s", sudsfspec );

num_recs = 0;

while( ( inp = st_get( &ptr, &typ, &len, sudsfil ) ) != EOF ) { 
switch( typ ) { 

case MUXDATA:
fprintf( stderr, "\nERROR: %s contains multiplexed data!\n", sudsfspec ) 
return( -1 ); 
break; 

case DESCRIPTRACE:
dt - (SUDS_DESCRIPTRACE _huge *)ptr; 
num_recs = add_rec( num_recs );

strncpy( rec->stn, dt->dt_name.st_name, 4 );
rec->stn[4] = '\0';
rec->offset = st_tell( sudsfil )-l;
rec->ist = dt->begintime+dt->time_correct;
rec->rate = dt->rate+dt->rate_correct;
rec->leng = dt->length;
switch( dt->datatype ) {

C
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case 's f :
prms.sampjbias * -2048;
prms.sampjmax * 2048;
break; 

case 'u f :
prms.sampjbias = -32767;
prms.sampjmax * 32767;
break; 

case r q':
prms.samp_max * 2048;
break; 

case ' i':
prms.sampjmax = 32767;
break; 

default:
fprintf( stderr, "\nERRORJ unsupported data type: %c in %s\n", 

dt->datatype f sudsfspe^ ) ;
exit( 1 ) ;
break;

data - (SH_INT _huge *)(dt+1); 
for( 1*0; Kdt->length; 1++ )

sample * abs ( * (data+1) + pntis.samp_bias );
if( sample > rec->peak ) 

rec->peak - sample;

break;

st_free( ptr f inp ); 

printf ( "\rlnput SUDS data file: %s\n", -sudsfspec );

if ( hypofspec[0] \0' ) {
if { ( hypofil = f open ( hypofspec, "r" 

printf ( "No hypocenter data found.
) ) 

\n" )

else {
printf ( "Extracting hypocenter data ->

num_recs = hypo_extract( num_recs );

printf( "\rHypocenter data file: %s 
fclose ( hypofil );

NULL ) {

hypofspec );

\n", hypofspec );

if( prms.dump )
dump_db( num_recs

return( num recs );

SH_INT hypo_extract( SH_INT num_recs ) { 
register i;
SH_INT d_flag » 0, s_flag = 0; 
SH_INT yr, mn, dy, hr, mi; 
FLOAT sc; 
LG_INT line; 
CHAR buf[256];

line = 1;
event.located - 0;

while( fgets( buf, 255, hypofil ) != NU 
if( ! d_flag ) {

if( strncmp( buf, " DATE", 6 ) » 
d_flag - 1;
if( fgets( buf, 255, hypofil ) 

decode( buf, 1, "%2d", &yr 
decode( buf, 3, "%2d", &mn 
decode( buf, 5, "%2d", &dy

L ) { 

0 ) {

= NULL ) {

G



decode (
decode (
decode (

buf,
buf,
buf,

event . origin
decode (
decode (
decode (
decode (
decode (
decode (
decode (
decode (
decode (
decode (
decode (

buf,
buf,
buf,
buf,
buf,
buf,
buf,
buf,
buf,
buf,
buf,

8, '
10,
13,

"%2d",
"%2dn
"%5f

  make mst
19,
22,
28,
32,
38,
46,
52,
58,
63,
69,
74,

"%2d"
"%5f
"%2d"
"%5f
"%6f
"%5f
"%2d-
"%3d"
"%5f
"%4f"
"%4f"

&hr ) ;
&mi ) ;
&sc ); 

ime( yr+1900, mn
fievent.lat_d
&event.lat_m
&event.lon_d
&event.lon_m
fievent.depth );
&event.mag );
fievent.stns );
&event.gap );
&event.rms );
&event.err_h );
fievent.err z );

dy, hr, mi, (DOUBLE)sc )

event.located - 1;

else
return( 0 );

else
continue;

else if( ! s_flag && strncmp( buf, " 
s_flag « 1; 
continue;

STN 5 ) -« 0 ) {

else if( s_flag ) {
for( i=0; i<num_recs; 

rec = db+i;
if( strncmp( &buf[l], rec->stn, 4 ) == 0 ) { 

decode( buf, 6, -%5f", &rec->delta ); 
decode( buf, 23, "%ld", &rec->p_wht ); 
decode( buf, 25, "%2d", &hr ); 
decode( buf, 27, -%2d", &mi ); 
if( rec->p_wht < 5 ) { 

rec->p_ons - buf[20]; 
rec->p_mot = buf[22]; 
decode( buf, 36, "%5f", &sc ); 
rec->p_obs « event, origin  +  (DOUBLE) sc;

decode( buf, 42, "%5f", &sc ); 
rec->p_cal « event.origin + (DOUBLE)sc; 
decode( buf, 71, "%3d", &rec->fmp );

break;

// Pack the database
if ( ( num_recs « pack_db( num_recs ) ) 

exit( 1 );
0 ) {

// Sort database by epicentral distance
qsort( (void *)db, (size_t)num_recs, sizeof(REC), compare )

return( num_recs );

SH_INT pack_db( SH_INT num_recs ) { 
register i; 
REC *pack f *prec; 
SH_INT pack_recs;

// Squeeze the database based on p weight 
pack__recs - 0; 
pack - NULL;
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for( 1=0; i<num_recs; i++ ) { 
rec « db+i; 
if ( rec->p_wht <« prms.arr ) {

if ( ( pack - (REC *)realloc( pack, (pack_recs+l) *sizeof (REC) ) ) !- NULL ) { 
prec - pack+pack_recs; 
memcpy( prec, rec, sizeof(REC) ); 
pack_recs +» 1; 

} 
else {

fprintf( stderr, "\nERROR: Unable to allocate memory in pack_db( )!\n" ); 
return ( 0 ) ;

memcpy( db, pack, pack_recs*sizeof (REC) ); 
free ( pack ) ;

return ( pack_recs ) ;

SH__INT compare ( REC *recl, REC *rec2 ) { 
if( recl->delta > rec2->delta )

return ( 1 ) ; 
else if( recl->delta < rec2->delta )

return ( -1 ) ; 
else

return ( 0 ) ;

void decode ( CHAR *string, SH_INT pos, CHAR *fmt, void *val ) { 
CHAR buf [256] ; 
SHINT wid;

sscanf( fmt, "%%%ld tl , &wid ); 
memset( buf, f \0 f , 255 );

strncpy( buf, string+pos, wid ); 
sscanf ( buf, fmt, val );

return;

SH__INT add_rec( SH_INT num_recs ) {

// Add a new record to the end of the database
// return number of records in db if successful, -1 if not

if( ( db - (REC *)realloc( db, (num_recs+l) *sizeof (REC) ) ) !- NULL ) {
rec » db+num_recs;
init_rec ( ) ;
num_recs += 1; 

} 
else {

fprintf ( stderr, "\nERROR: Unable to allocate memory in add_rec ( ) ! \n" )
num_recs » -1; 

}
return ( num_recs ) ; 

}

void init_rec ( void ) {

rec->stn[0] = f \0 f ; 
rec->ist = 0.0; 
rec->rate = 0.0; 
rec->leng - 0; 
rec->offset » -1; 
rec->peak - 0;
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rec->delta
rec->fmp 
rec->p_obs 
rec->s_obs
rec->p_cal 
rec->s_cal
rec->p_wht 
rec->s_wht
rec->p_mot 
rec->s_mot
rec->p_ons 
rec->s ons

«

-

as

as

as

 

999
0; 
0.0 
0.0
0.0 
0.0
5; 
5;
r r 
t i
t t 
t t

.0;

return;

/ /                         .
void dump_db{ SH_INT num__recs ) { 

register i; 
FILE *dumpfil;

dumpfil - fopen( "SUDSPLOT.DB", "w" ); 

printf( "Database dumped tc: SUDSPLOT.DBXn" );

for( i»0; i<num_recs 
rec - db+i; 
fprintf ( dumpfil,
fprintf (
fprintf {
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (
fprintf (

dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,
dumpfil,

  i++ ) { 

"Record #%d\n", i ) ;
n

ii

n

ii

ii

it

"

it

ii

ii

it

it

ii

ii

it

ii

it

"\n'

Station:
1ST:
Length:
Offset:
Peak:
Delta:
FMP:
P observed:
S observed:
P calculated:
S calculated:
P weight :
S weight :
P 1st motion:
S 1st motion:
P Onset :
S Onset :

1 ) ;

%s\n",
%s\n",
%ld\n",
%ld\n",
%ld\n",
%.lf\n"
%d\n",
%s\n",
%s\n",
%s\n«,
%s\n",
%d\n",
%d\n",
%c\n",
%c\n",
%c\n",
%c\n",

rec->stn ) ;
list_mstime(
rec->leng ) ;
rec->offset
rec->peak ) ;

, rec->delta
rec->fmp ) ;
list_mstime (
list_mstime (
list_mstime(
list_mstime (
rec->p_wht )
rec->s_wht )
rec->p_mot )
rec->s_mot )
rec->p_ons )
rec->s_ons )

rec->ist, 4 ) ) ;

) ;

) ;

rec->p_obs, 4 ) ) ;
rec->s_obs, 4 ) ) ;
rec->p_cal, 4 ) ) ;
rec->s_cal, 4 ) ) ;

fclose( dumpfil ); 

return;

void s_upper( CHAR *buffer ) { 
CHAR *p;

for( p - buffer; *p; p++ ) 
*p = toupper( *p );

O
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Getting Started

1.0 Overview

SUDSPROC and SUDSMAN are components of the IASPEI software libraries. 
These programs are designed to automate the processing of data stored in SUDS 
format as defined in SUDS Version 1.31, R. Banfill, 8 March 1992 and SUDS: 
Seismic Unified Data System, Peter L. Ward, U.S.G.S. Open-file report 89-188, 29 
March 1989.

SUDSPROC or the SUDS processing manager is an interactive tool that displays 
SUDS and related files on screen and allows the user to process them using a mouse. 
This "point and click" method is very intuitive and allows you work closely with the 
data.

SUDSMAN or the SUDS data file manager is designed to manage data 
acquisition and automated processing. This program is generally used in a 
networking environment and manages the movement of files from one machine to 
another and spawns batch files to perform processing.

Below I will outline a generic data acquisition and processing system. Note that 
several other programs from the IASPEI library are called by this software to 
perform the actual processing.

1) A program such as RTP (real-time processor) or XDETECT is used to record 
seismic waveforms in SUDS 1.3x format. The file naming convention used 
for seismic network data is: YYMMDDNN.WVM, where, YY is the year, 
MM is the month, DD is the day, NN is the event number for this day, WV 
identifies the file as a SUDS waveform file in multiplexed form and M is the 
agency code (M = Menlo Park, A = Alaska, etc.). For data recorded on 
portable autonomous digital seismographs (PADS) such as the RefTek 
IRIS/PASSCAL instrument, we generally need more accurate time 
information as well as a station name in the filename. We have established 
the following naming convention for this type of data: TTTTTTTT.SSN, 
where, TTTTTTTT is the initial sample time (number of seconds since 1-1- 
70 00:00:00) of the earliest waveform in the file represented as a 32 bit 
integer in hexadecimal notation, SS is a two alpha-numeric character 
station identifier and N is the data stream number. A utility program 
named STTIME is provided to convert the hex time filename to/from year, 
month, day, hour, minute, second and day of year.

Other naming conventions may be used but these programs expect that 
when a list of file specification are sorted in ASCII order, they are in 
chronological order as well.

2) SUDSMAN would manage the data files and oversee first order processing 
once they are created. Typically, the program would move the file off of the 
machine that actually created it (on-line machine) to a working directory on
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a different machine (off-line mac line) for processing. At this point, 
SUDSMAN would also copy the original file to tape or optical disk for 
archive purposes. SUDSMAN woud then call a user supplied batch file 
called PROC.BAT to perform automated processing. Below is a outline of a 
system that would give a preliminary hypocenter solution and generate 
hardcopy records of the data:

a) Typically network data has IRIG time code recorded on one channel, 
the file would be processed with FIXTIME to correct the initial sample 
time and sampling rate. The file would then be demultiplexed with 
DEMUX. Once the file is demultiplexed, the filename extension is
usually changed to .DMX.

b)

c)

Phase arrivals and coda 
SUDSPICK. This information 
compatible phase file with the 
extension.

duration's would then be picked using 
is written to disk in a HYPO71PC 

name as the data file and a .PHA

used

d) Finally, SUDSPLOT would be used to 
and optionally mark phase 
These plots may be printed on 
per inch (dpi) and may be 
combinations.

HYPO71PC would then be
program generates a "printer
This file would be renamed to the same
.PRT extension. This file contaiins the hypocenter solution, various
statistics and station information.

to iDcate the hypocenter. This 
output file" named HYPO71PC.PRT. 

name as the data file with a

areate plots of the waveforms 
arrivals a ad coda duration's on them, 

r aost popular laser printers at 300 dot 
displayed on most display adapter / monitor

3) SUDSMAN would check for more data files on the on-line machine. If 
another file exists, the process would repeat, otherwise the program will 
sleep for a user specified time and then check again. SUDSMAN keeps an 
extensive log of all activities will working.

4) SUDSPROC can then be ran and 
want to manually re-pick phase, refine th 
with the updated phase arrivals and solution

Several example batch files will be given to illustrate this type of processing.

you car peruse the dataset. You might 
hypocenter solution and re-plot the data
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1.1 System Requirements

SUDSPROC and SUDSMAN require an IBM compatible personal computer 
running PC-DOS or MS-DOS version 3.2 or later. A 80x87 co-processor is not 
required. Although these programs do not directly use extended memory, they does 
greatly benefit from disk caches and the use of virtual disks (RAM disks) and so 
several megabytes (Mb) of extended (or less beneficial, expanded) memory is 
recommended.

SUDSPROC requires a Microsoft compatible mouse and driver. 

SUDSMAN assumes that your network drives appear as regular DOS drives

1.2 installation

All files on the distribution disk should be placed in a single directory on your 
hard disk. This directory should be added the your PATH. These programs look in 
their "home" directory (i.e., the directory where SUDSPROC.EXE or 
SUDSMAN.EXE are located) for various support files such as the SUDSUTIL.INI, 
all of these files should be kept in the same directory. SUDSUTIL.INI contains 
initialization information that is needed by both of these programs at start-up.

Below is a general installation procedure:

Insert the distribution disk into drive A: and close the door.

Issue the following commands at the DOS prompt:
C:
MD \SUDS 
CD \SUDS 
XCOPY A:\*.*

When copying is complete, you should edit your AUTOEXEC.BAT file to include 
C:\SUDS in your PATH statement. Your PATH statement should look something 
like this:

PATH C:\;C:\DOS;C:\UTILS;C:\SUDS

If you placed the distribution diskette into a drive other than A:, substitute that 
drive letter for A: in the above commands. If you want to install SUDSPLOT on a 
drive other than C:, substitute that drive letter for C: in the above commands. 
Finally, if you want to install SUDSPLOT in a directory other than \SUDS, 
substitute that directory name for \SUDS in the above commands.

Before using these programs, you should reset your computer (press CTRL-ALT- 
DEL) so that changes to your configuration will take effect.

ru
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2.0 Overview

SUDSPROC looks at data files in a specified directory and displays the files on 
the screen. You may perform various processing to 
mouse pointer. In order to use SUDSPROC! 
files to suit your needs. It you are not familiar 
your DOS user reference.

named
During processing, several intermediate 

say that RTP generated a SUDS data file 
discussion of naming conventions). First 
creates a new data file named 92040100. D MX. 
and phase list for input to HYPO71PC and 
the event and create a "printer output 
92040100.PRT. SUDSPROC displays these 
left is the original data file (92040100.WVM) 
demultiplexed data file (92040100.DM: 
(92040100.PHA). The next column is for 
simply buttons that allow two produce two < ifferent

appear in 
a bate i

If you have just the .WVM files, they 
in the next column, SUDSPROC will invok* 
to perform the processing necessary to create thu 
works the same way for each of the other

these files by simply clicking the 
effectively, you need to edit DOS batch 

with DOS batch files, please refer to

data files are created. For example, lets 
92040100.WVM (see 1.0 for a brief 

we would demultiplex the file which 
B then pick phases and generate 

name it 92040100.PHA. We then locate 
file" mth HYPO71PC and name it 
files in columns on the screen. On the 

In the next column to the right, the 
.). In the next, the phase list 

.PRT file. The last two columns arethe
types of plots.

the left column. When you click 
file (DMX.BAT for this column) 
demultiplexed data file. This

columns.

screenThe menu bar across the top of the 
and the EDIT menu. The FILE menu has 
the working directory, the filename extens 
to use for editing the batch files which biings us 
menu lists the five batch files and allows 
processing needs and also allows you to edi

Bn has two menus on it, the FILE menu 
options for changing the source directory, 
on for raw data files and the text editor 

to the EDIT menu. The EDIT
you

It is recommended that you study these 
provided on the disk are profusely 
modifying them for your particular needs, 
specified processing follows - all of the 
modified.

to modify them on the fly to suit your 
SUDSUTIL.INI.

ratch files closely. The default batch files 
commented and you should be careful when 

Each batch file has a comment - rem user 
commands above that point should not be

GcCO
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2.1 SUDSPRQC & SUDSUTIL.INI

SUDSPROC looks in its "home" directory for SUDSUTIL.INI. This file contains 
initialization information for the various SUDS utilities. Each program has a 
"section" in SUDSUTIL.INI. SUDSPROC looks for the [SUDSPROC] section and 
read the information following the section header. You should read the top portion 
of this file for information about structure and comments and should comment 
changes thoroughly for future reference. Below is a sample SUDSPROC section 
from SUDSUTIL.INI:

[SUDSPROC]
# This section contains entries for SUDSPROC 1.01 or later.

# Path to data files 
SourceDir = D:\Data

# Path to working directory 
WorkingDir = E:\

# Filename extension of raw data files 
RawExtension = WVM

# Preferred text editor 
Editor = QEDIT.EXE

These settings specify the defaults for SUDSPROC. You can override these 
settings on the command-line when you invoke SUDSPROC or you may change 
them with the options on the FILE menu.

SourceDir specifies the directory that contains the data files that you wish to 
process. WorkingDir specifies a temporary working directory. This is so that you 
may have SUDSPROC copy the files to a large RAM disk to speed processing. 
RawExtension specifies the filename extension used for raw data files. Editor 
specifies the name of the editor that you wish to use when editing batch files or 
SUDSUTIL.INI from inside SUDSPROC. QEDIT.EXE is simple text editor that is 
provided on the distribution diskette.

Co
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2.2 Command-line syntax

SUDSPROC is controlled for the DOS coqiinand-Une using the following syntax:

SUDSPROC - SUDS - R. Banfill

Usage: SUDSPROC [switches] [source_dir] [switches]

Switches: 
/Eext - ext = Raw SUDS data filename extension. (WVM)

/Wdir - dir = Working directory, (current dir)
source dir = Directory containing files to be processed, (cur dir)

[] = optional, () = default value.

Returns exit code 1 if an error occurred,
Arguments are not case-sensitive and may

These options are equivalent to the settings in SUDSUTIL.INI. Any settings 
passed on the command-line will override settings ia SUDSUTIL.INI.

otherwise 0. 
appear in any order.

2.3 Process batch files

When SUDSPROC spawns a batch file to peiform processing, it passes each 
component part of the data file specification separately. This is so that the batch file
call have access to each piece individually 
have a fully qualified file specification.
replaceable parameters in batch files, you should 
section of your DOS user reference manual.

The following batch file is the default 
Each of the other batch files are very

@Echo off 
rem - PHA.BAT

rem - This batch file should accept a dejnux'ed (.DMX) SUDS file 
rem and produce a phase file (.PHA)

or may put the pieces back together to 
If you are not familiar with using

refer to the batch programming

PHA.BAT file provided on the diskette, 
simikir to this one.

rem - SUDSPROC passes each component 
rem data file separatly so that

rem 
rem
rem
rem

rem 
rem
rem 
rem
rem

%1 = Path to source directo: 
%2 = Name of data file with<
%3 = Filename extension of t
%4 = Path to working direct<

Additional parameters will ] 
neededthis batch file to ex<
if %5 contains anything, th. 
SUDSPROC, thus controlwill ] 
file.

:y with 
>ut ext
:he raw
5ry wit

De pass 
scute b
LS bate 
De retu

tra. 
snsii
dat<

n tr<

ed i
efor<
h fi 
rned

part of the filespec for the 
you have access to each part.

i 
trailing backslash

file 
trailing backslash

if another batch file 
before it could do its work, 

file will not re-invoke 
to the calling batch

C
.*- r- 
 CO
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rem - Make sure that we have a .DMX file
if not exist %1%2.DMX call DMX.BAT %1 %2 %3 %4 *
rem - If DMX.BAT did not succesfully execute, bailout
if not exist %1%2.DMX goto error

rem - If we dont have a copy of the DMX file in working dir, get one
echo.
if not exist %4%2.DMX echo Copying %1%2.DMX to %4%2.DMX
if not exist %4%2.DMX copy %1%2.DMX %4%2.DMX > nul

rem *** Start of user specified processing ***

rem - Pick it
echo.
SUDSPICK %4%2 /B
if errorlevel 1 goto error

rem *** End of user specified processing ***

rem - Copy the phase file back to the source dir
echo.
if not %1 == %4 echo Copying %4%2.PHA to %1%2.PHA
if not %1 == %4 copy %4%2.PHA %1%2.PHA > nul

rem - Delete the phase file from the working directory 
if not %1 == %4 echo Deleting %4%2.PHA 
if not %1 ~ %4 del %4%2.PHA

goto end

:error
echo An ERROR occured while processing %4%2.DMX
pause

rem - Re-invoke SUDSPROC if it was the calling process
rend
if "%5" == »» SUDSPROC %1 /E%3 /W%4

The batch files provided on the diskette perform chaining to do catch-up 
processing in a situation, for example, where you click in the .PRT column to locate 
an event but the file has not been picked yet. In this situation, PRT.BAT would see 
that the .PHA does not exist and so it would call PHA.BAT to perform this 
processing before it continues. When one batch file calls another it passes a fifth 
argument on the command-line, an asterisk (*). This tells the called batch file that 
it was called from another batch file and so it should return control to the calling 
batch file rather than re-invoking SUDSPROC.

c
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SUDSMAN

3.0 Overview

SUDSMAN watches for data files to
directory). When a file appears, it moves t ie file to a working directory and spawns 
a user supplied batch file named PROC.l AT to process it. This program sleeps 
when no files are available in the source directory and checks at a specified interval
for new files to appear. If several files 
processed from oldest to newest.

3.1 SUDSMAN & SUDSUTIL.INI

Like SUDSPROC, SUDSMAN looks in i 
found, the program read the entries following 
Below is a sample [SUDSMAN] section from

ts home directory for SUDSUTIL.INI. If 
the [SUDSMAN] section header, 

the default .INI file on the diskette:

[SUDSMAN]
# This section contains entrie,

# Run in verbose mode 
Verbose

# Source directory mask 
Mask=*.WVM

# Source and destination directories 
Source=D:\CODE\SHELL\TEST 
Destination=D:\CODE\SHELL\DEST

# Time in seconds after which 
Inactive=120

# Time in seconds to wait betw«ten che 
Wait=15

The Verbose entry tells SUDSMAN to 
while it is running. The Mask entry specif 
directory. This particular entry specifies 
be processed. The Source entry specifies 
processed. This is usually on the on-line 
the directory (usually on the off-line machine) 
processing.

move
The Inactive entry specifies the time 

appearance of a file before trying to 
sharing violations and so forth. This 
data file. The wait entry specifies how oft 
files once it is caught up and sleeping.

appear fin a specified directory (source

exist in the source directory, they are

for SUDSMAN 1.01 or later.

file is to be considered inactive

:ks for new files

display status information on the screen 
es the \rild card mask used on the source 

that all fi es with a .WVM extension should 
,he directory that contains the file to be 

machine. The Destination entry specifies 
where the files should be moved to for

hat the program should wait after the 
it. The purpose of this is to prevent 

should be set longer that the longest possible 
en SUDSMAN should check for new data

10
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3.2 Command-line syntax

SUDSMAN is controlled from the DOS command-line using the following syntax:

SUDSMAN - SUDS file manager, Version 1.01, R.Banfill 

Usage: SUDSMAN [switches] source_dir dest_dir

Switches:
/M=mask File name mask for source directory (*.WVM). 
/I=n Seconds to wait before a file is inactive. 
/W=n Seconds between checks for new files. 
/V Verbose mode.
/S Safety, Copy and process first file only. 

Source file will not be deleted.

Arguments are not case sensitive.
All of these settings can be made in the .INI file.
Command-line setting override settings in the .INI file.

These settings, with the exception of the /S switch are equivalent to the settings 
in SUDSUTTL.INI and if specified on the command-line will override the settings in 
the .INI file.

The /S switch is provided for debugging purposes. After changing PROC.BAT, 
you can use this switch while testing so that you do not lose any data.

3.3 PROC.BAT

The following batch file is just an example of what PROC.BAT might look like. 
This particular file will archive the original file and then demultiplex, pick, locate 
and plot the event before returning to SUDSMAN.

0ECHO OFF
rem This file is shelled to by SUDSMAN every time it copies a file
rem from it's source directory. The filename without the
rem extension is passed as %1.
rem

rem Make sure we have somthing to do. 
IF "%1" == "" GOTO END

rem *** All user processing follows ***.

rem - Archive the original file to F: 
COPY %1.WVM F:\DATA

rem - Corrent the time 
FIXTIME 0 %1.WVM

rem - Copy the file to the RAM disk

 '. O
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COPY %l.wvm D:\ > NUL

rem - Log into the RAM disk 
D:

rem - Demultiplex 
DEMUX %1.WVM %1.DMX

rem - Pick phases and locate the event
SUDSPICK %1 /b
IF ERRORLEVEL 1 GOTO ERROR
CALL GOHYPO %1

rem - Make a plot with everything on it
SUDSPLOT /mlO %1
IF ERRORLEVEL 1 GOTO ERROR

rem - Archive the phase list and .PRTJfile 
COPY %1.PHA F:\DATA > NUL 
COPY %1.PRT F:\DATA > NUL

rem - Clean up the RAM disk for! next iile 
ECHO Y | DEL D:\*.* > NUL

rem - Log back into C: 
C:

GOTO END

:ERROR
ECHO.
ECHO An Error has occured whil^ processing %1
PAUSE

:END

CC
12



Sun 16-Aug-1992 15:48, RB

>» Notes on SUDSPROC 1.00 <«

SUDSPROC was written using Microsoft C 6.00AX. 
The makefile provided is for use with the PWB.

Libraries required:
UWINMS.LIB - UltraWin library. 

Available from:
Small Systems Support 
2 Boston Harbor Place 
Big Water, UT 84741-0205 
(801) 675-5827 Voice 
(801) 675-3730 FAX

The following files are included: 

SUDSPROC C 24638 12-30-91 5:18p 

SUDSPROC MAK 2593 04-28-92 2:06p

DMX BAT 1809 12-31-91 5:16p
GOHYPO BAT 671 12-30-91 4:46p
PHA BAT 1827 01-17-92 12:15a
PLOT1 BAT 1547 04-28-92 2:16p
PLOT2 BAT 1689 04-28-92 2:15p
PRT BAT 1345 12-31-91 5:17p

C;o



@Echo off 
rem - DMX.BAT

rem - This batch file should take a raw SUDS file* correct the timing,
rem and demultiplex the data creating a 

rem - SUDSPROC passes each component part

.DMX file.

of the filespec for the data file
rem separatly so that you have access toi each part.

rem %1 « Path to source directory with trailing backslash, e.g., C:\DATA\
rem %2 » Name of data file without extension, e.g., 91122800
rem %3 = Filename extension of the raw data file, e.g., WVM
rem %4 » Path to working directory with trailing backslash, e.g., D:\

rem Additional parameters will be passed if another batch file needed
rem this batch file to execute before it could do its work, if %5 contains
rem anything, this batch file will not re-invoke SUDSPROC, thus control
rem will be returned to the calling batch file.

rem - Make sure we have the data file 
if not exist %1%2.%3 goto end

rem *** Start of user specified processing ***

rem - Fix the time
echo.
echo Fixing time %1%2.%3
FIXTIME 0 %1%2.%3

rem - Copy the time corrected raw data file to the working directory
echo.
if not %1   %4 echo Copying %1%2.%3 to %4%2.%3
if not %1 *= %4 copy %1%2.%3 %4%2.%3 > nul

rem - Demux the file
echo.
echo Demuxing %4%2.%3
DEMUX %4%2.%3 %4%2.DMX
rem DEMUX16 %1%2.%3 %4%2.DMX

rem - Copy the DMX file back to the sourcte directory, but leave a copy
rem in the working directory
echo.
if not %1 == %4 echo Copying %4%2.DMX to
if not %1   %4 copy %4%2.DMX %1%2.DMX > jnul

rem - Delete the raw data file from the w
if not %1 
if not %1

%4 echo Deleting %4%2.%3 
%4 del %4%2.%3

rem *** End of user specified processing

rem - Re-invoke SUDSPROC if it was the calling process
rend
if »%5« .. «« SUDSPROC %1 /E%3 /W%4

orking directory

GOi



@echo off
REM - GOHYPO.BAT 28-Dec-1991 01:59, RB

REM - This is the directory were hypo71pc.hdr is located 
REM - This must have the trailing backslash 
set hdr_dir=C:\SUDS\

if not exist %l.pha goto errorl
if not exist %hdr_dir%hypo71pc.hdr goto error2

copy %hdr_dir%hypo71pc.hdr+%l.pha hypo7lx.inp > nul 

hypo71x

if not exist hypo71x.prt goto error3 
copy hypo71x.prt %l.prt > nul 
del hypo71x.inp 
del hypo71x.prt

goto end

:errorl
echo ERROR: %1.PHA does not exist!
pause
goto end

:error2
echo ERROR: %hdr_dir%HYP071PC.HDR does not exist!
pause
goto end

:error3
echo ERROR: Hypo71 did not process ll.PHA!
pause

:end
set hdr dir=



@Echo off 
rem - PHA.BAT

rem - This batch file should accept a demux'ed (.DMX) SUDS file and produce 
rent a phase file (.PHA).

rem - SUDSPROC passes each component part 
rem separatly so that you have access t

rem 
rem 
rem 
rem

rem 
rem 
rem 
rem

%1 * Path to source directory with 
%2 « Name of data file without exte
%3 * Filename extension of the raw
%4 Path to working directory with

Additional parameters will be passe 
this batch file to execute before i 
anything, this batch file will not 
will be returned to the calling bat

sion, e.g., 91122800
ata file, e.g., WVM
trailing backslash, e.g., D:\

if another batch file needed 
could «io its work, if %5 contains

e-invoke SUDSPROC, thus control
h file.

rem - Make sure that we have a .DMX file 
if not exist %1%2.DMX call DMX. BAT %l %2 
rem - If DMX. BAT did not succesfully exec 
if not exist %1%2.DMX goto error

rem *** Start of user specified processin
o

rem - If we dont have a copy of the DMX f
echo.
if not exist %4%2.DMX echo Copying %1%2.D
if not exist %4%2.DMX copy %1%2.DMX %4%2.

rem - Pick it
echo .
SUDSPICK %4%2
if errorlevel 1 goto error

rem - Copy the phase file back to the sou 
echo.
if not %1 
if not %1

3 %4 *
te, bailout

le in the working dir, get one

!X to %4%2.DMX 
MX > null

= %4 echo Copying %4%2.PHA to 
= %4 copy %4%2.PHA %1%2.PHA >

rem - Delete the phase file from the work
if not %1 
if not %1

%4 echo Deleting %4%2.PHA 
%4 del %4%2.PHA

rem *** End of user specified processing 

goto end

:error
echo An ERROR occured while processing %4
pause

rem - Re-invoke SUDSPROC if it was the ca
rend
if »%5» == »   SUDSPROC %1 /E%3 /W%4

of the filespec for the data file 
each part.

railing backslash, e.g., C:\DATA\

ce dir

1%2.PHA 
ul

ng directory

2. DMX

ling process

f '",
V, W



SEcho off
rem - PLOT1.BAT

rem - This batch file should produce the first type of plot, e.g. just 
rem the raw data.

rem - SUDSPROC passes each component part of the filespec for the data file 
rem separatly so that you have access to each part.

rem %1 * Path to source directory with trailing backslash, e.g., C:\DATA\
rem %2 - Name of data file without extension, e.g., 91122800
rem %3 « Filename extension of the raw data file, e.g., WVM
rem %4 = Path to working directory with trailing backslash, e.g., D:\

rem Additional parameters will be passed if another batch file needed
rem this batch file to execute before it could do its work, if %5 contains
rem anything, this batch file will not re-invoke SUDSPROC, thus control
rem will be returned to the calling batch file.

rem - Make sure that we have a .DMX file
if not exist %1%2.DMX call DMX.BAT %1 %2 %3 %4 *
rem - If DMX.BAT did not succesfully execute, bailout
if not exist %1%2.DMX goto error

rem *** Start of user specified processing ***

rem - If we dont have a copy of the DMX file in the working dir, get one
echo.
echo Checking for %2.DMX in %4, copying if required
if not exist %4%2.DMX copy %1%2.DMX %4%2.DMX > nul

rem SUDSPLOT /X /M10 /T* %4%2
SUDSPLOT /M10 %4%2 /PI
if errorlevel 1 goto error

rem *** End of user specified processing *** 

goto end

 .error
echo An ERROR occured while processing %4%2.DMX
pause

rem - Re-invoke SUDSPROC if it was the calling process
:end
if »%5» «. «   SUDSPROC %1 /E%3 /W%4

C



SEcho off
rem - PLOT2.BAT

rem - This batch file should produce a second type of plot, e.g. by 
rem epicentral distance with phase arrivals marked, and so on.

rem - SUDSPROC passes each component part 6f the filespec for the data file 
rem separatly so that you have access to each part.

rem 
rem 
rem 
rem

rem 
rem 
rem 
rem

%1 « Path to source directory with trailing backslash, e.g., C:\DATA\
%2 « Name of data file without extension, e,g., 91122800
%3 « Filename extension of the raw d&ta file, e.g., WVM
%4 * Path to working directory with trailing backslash, e.g., D:\

Additional parameters will be passed 
this batch file to execute before it
anything, this batch file will not r<e-invok i SUDSPROC, thus control 
will be returned to the calling batcti file.

rem - Make sure that we have a .PRT file
if not exist %1%2.PRT call PRT.BAT %1 %2 %3 %4 *
rem - If PRT.BAT did not succesfully execute, bailout
if not exist %1%2.PRT goto error

rem *** Start of user specified processing

rem - If we dont have a copy of the DMX file in the working dir, get one 
echo.
echo Checking for %2.DMX in %4, copying if

if another batch file needed 
could CLO its work, if %5 contains

required
if not exist %4%2.DMX copy %1%2.DMX %4%2.DMX > nul

rem - Plot it
echo.
rem SUDSPLOT /X /T* /M10 /A /W3 /S%l%2.prt
SUDSPLOT /M10 /A2 %4%2
if errorlevel 1 error

rem Cleanup the working directory 
if not %1 ~ %4 del %4%2.DMX

rem *** End of user specified processing *** 

goto end

:error
echo An ERROR occured while processing %4%2.DMX
pause

rem - Re-invoke SUDSPROC if it was the calling prpcess
:end
if »%5» .. " « SUDSPROC %1 /E%3 /W%4

r



@Echo off 
rem - PRT.BAT

rem - This batch file should take a phase file (.PHA) and locate the 
rem earthquake, producing a .PRT file.

rem - SUDSPROC passes each component part of the filespec for the data file 
rem separatly so that you have access to each part.

rem %1 = Path to source directory with trailing backslash, e.g., C:\DATA\
rem %2 - Name of data file without extension, e.g., 91122800
rem %3 » Filename extension of the raw data file, e.g., WVM
rem %4 - Path to working directory with trailing backslash, e.g., D:\

rem Additional parameters will be passed if another batch file needed
rem this batch file to execute before it could do its work, if %5 contains
rem anything, this batch file will not re-invoke SUDSPROC, thus control
rem will be returned to the calling batch file.

rem - Make sure that we have a .PHA file
if not exist %1%2.PHA call PHA.BAT %1 %2 %3 %4 *
rem - If PHA.BAT did not succesfully execute, bailout
if not exist %1%2.PHA goto error

rem *** Start of user specified processing ***

call GOHYPO %1%2
if not exist %1%2.PRT goto error

rem *** End of user specified processing *** 

goto end

:error
echo An ERROR occured while processing %1%2.PHA
pause

rem - Re-invoke SUDSPROC if it was the calling process
:end
if "%5» .« «» SUDSPROC %1 /E%3 /W%4



/*
SUDSPROC.C - SUDS data file processing ^manager

* D:\CODE\SUDSPROC\sudsproc.c
*
* 20-Dec-1991 15:57, RB
*

char version[] - "SUDSPROC Version 1.01'

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

<stdio.h>
<conio.h>
<stdlib.h>
<string.h>
<malloc.h>
<dos.h>

<errno.h> 
<direct.h> 
<stdarg.h> 
<process .h

#include <uw.h>
#include <uw_globx.h>
#include <uw_keys.h>

void build_menus( void );
void build_window( void );
int build_dir( void );
int display_dir( void ) ;
void write_line( int, int );
int handle_event( void );
void handle_menu( int );
void dialog_box( char *, char *, int )
void first_screen( void );
void error( char *, ... );
void s_upper( char * );
int comp( char *, char * );
void invoke( char *, int );
void edit{ char * );
void ini( void );

typedef struct {
char name[9] ;
char raw[4];
char dmx[4];
char pha[4];
char prt [4]; 

} INDEX;

struct {
char raw[4];
char dmx[4];
char pha [4];
char prt[4]; 

} ext;

char s_dir[_MAX_DIR]; 
Char w_dir[_MAX_DIR]; 
char editor[_MAX_PATM]; 
char prog_path[_MAX_PATH]; 
char ini_file[_MAX_PATH];

INDEX *files; 
int entries = 0;

WINDOW main_wn, *wnp = &main_wn; 
WINDOW dialog_wn, *dnp = &dialog_wn; 
int t_row, b_row, t_rec; 
int wins = 0;

C



MENU top__menu, *top_mnp « &top_menu; 
MENU file_menu, edit_menu; 
MENU *drop_mnps [2] ;

// Pull-down menu item ID's
#define SOURCE_DIR 10
#define RAW_EXT 11
#define EDITOR 12
#define ABOUT 13
fdefine EXIT 14
#define WORK_DIR 15
#define DMX 20
#define PHA 21
#define PRT 22
#define PLOT1 23
#define PLOT2 24
#define INI 25

//*********************************************************************
main( int argc, char *argv[] ) { 

register i; 
char *j, buf [_MAX_PATH] ;

strcpy( prog_path, argv[0] );
j - strrchr( progjpath, '\\' )+l;
*j - '\0';

// Defaults
strcpy( ext.raw, "WVM" );
strcpy( ext.dmx, "DMX" );
strcpy( ext.pha, "PHA" );
strcpy( ext.prt, "PRT" ) ;
s_dir[0] = '\0' ;
w_dir[0] = '\0';
strcpy( editor, "QEDIT.EXE" );

strcpy( ini_file, prog_path )/ 
strcat( ini_file, "SUDSUTIL.INI" ); 
ini ( ) ;

if( argv[l][0] == '?' II argv[l][l] == '?' ) {
printf( "SUDSPROC - %.4s - R. Banf ill\n\n", version );
printf( "Usage: SUDSPROC [switches] [source_dir] [switches] \n\n" );
printf ( " Switches :\n" );
printf( " /Eext - ext = Raw SUDS data filename extension. (%s)\n\n", ext.raw );
printf ( " /Wdir - dir = Working directory, (current dir) \n" );
printf ( " source_dir = Directory containing files to be processed, (current dir) \n\i
printf ( "[] = optional, () = default value. \n\n" );
printf ( "Returns exit code 1 if an error occurred, otherwise 0 . \n" );
printf ( "Arguments are not case-sensitive and may appear in any order. \n" );
exit ( 1 ) ;

for( i=l; i<argc; i
if( argv[i][0] == '/' II argv[i][0] == '-' ) { 

switch ( argv[i] [1] ) { 
// Raw extension 
case 'e' : 
case 'E' :

strncpy( ext.raw, &argv[i][2], 3 ); 
s_upper( ext.raw ); 
break.;

// Working directory 
case ' w' : 
case 'W' :

strncpy( w_dir, &argv[i][2], 3 ); 
break;

else
// Source directory 
strcpy( s_dir, argv[i] 

}

C f /pi
J O



if( s_dir[0]   '\0' )
getcwd( s_dir, _MAX_PATH );

if( w_dir[0]   '\0' )
getcwd( w_dir, _MAX_PATH );

_fullpath( buf, s_dir, _MAX_PATH );
strcpyt s_dir, buf ) ;
s_upper( s_dir );
_fullpath( buf, w_dir, _MAX_PATH );
strcpyt w_dir, buf);
s_upper ( w_dir ) ;

j s_dir+strlen( s_dir 
( *j !- '\\' ) 
strcatt s_dir, "\\" ) 
w_dir+strlen (
* -1 I : '\\' )

strcat( w_dir, "\\" )

!- 0 )

0 )

if( build_dir( ) 
exit( 1 );

if( display_dir{ 
exit( 1 );

exit( 0 );

//**************************************** 
int display_dir( void ) {

register i, j;
int key;

build_window( ); 
build menus( );

i - 1; 
j - 0; 
key = 0; 
t_row = 0; 
b_row = 21;

first_screen( );

// Navigation loop 
while( key !- KEY_ESC ) { 

key = handle_event( );

switch( key ) {
case( KEY_DN ): // Scroll down 

if( t_rec < entries-1 ) { 
t_rec++; 
j = t_row;
f or ( i=t__rec; i<entries; 

write_line( j, i ); 
if( j < b_row )

*****************************

else
break;

if( j < b_row ) {
mv_cs(1, j, wnp ); 
wn_cleos( wnp );

break;
case( KEY_UP ): // Scroll up 

if ( t_rec >- i ) { 
t_rec ; 
j = t_row; 
for( i=t rec; i<entries; :.

GC , n



write_line( j, i )»* 
if( j < b_row )

else
break;

if( j < b_row ) {
mv_cs( 1, j+1, wnp ) 
wn cleos( wnp );

break;
case( KEY_PGDN ): // Page down 

if( t_rec < entries-1 ) { 
t_rec +* 20; 
if( t_rec >  entries-1 )

t_rec = entries-1; 
j = t row;
for( T=t_rec; i<entries; 

write_line( j, i ); 
if ( j < b_row )

else
break;

if{ j < b_row ) {
mv_cs( 1, j, wnp ); 
wn_cleos( wnp );

break;
case( KEY_PGUP ): 

if{ t_rec >= 1 ) 
t_rec -= 20; 
if( t_rec <

t_rec 
j = t_row; 
for( i=t_rec;

write_line ( j, i ) ; 
if ( j < b_row )

0 
0;

// Page up 
{

i<entries;

else
break;

if( j < b_row ) {
mv_cs( 1, j+1, wnp ); 
wn_cleos( wnp );

// Home
break; 

case( KEY_HOME )
if( t_rec != 0 ) { 

t_rec = 0; 
j = t_row;
for{ i=t_rec; i<entries, 

write_line( j, i ); 
if( j < b_row )

else
break;

if{ j < b_row ) {
mv_cs( 1, j+1, wnp ) 
wn_cleos( wnp );

break;
case( KEY_END ): // End 

if( t_rec != entries-22 
t_rec «* entries-22; 
if( t_rec < 0 ) 

t rec = 0;



j = t_row;
for( i*t_rec; i<entries;

write_line( j, i );
if( j < b_row )

else
break;

if ( j < b_row ) {
mv_cs( 1, j+1, wnp ); 
wn_cleos( wnp );

i+n- ) {

} 
break;

remove_window( wnp ); 
wn_destroy( wnp ); 
end_mouse( ); 
end__video ( ) ;

return( 0 );

//****************************************
int handle_event( void ) { 

register i;
int elevator, file, id; 
char str[80];

wn_vline ( 14, SGL__BDR, wnp );
wn_vline( 29, 
wn_vline( 44, 
wn_vline( 59, 
wn_vline( 68, 
sprintf( str,

SGL_BDR, wnp ) 
SGL_BDR, wnp ) 
SGL_BDR, wnp ) 
SGL_BDR, wnp ) 
M %s %d Events s dir,

*******ir*********************

entries
wn_name( str, wnp ); 
wn_border( wnp );

mv_cs ( 78, 0, wnp ); 
wn_ch( '\x!8', wnp ); 
mv_cs( 78, 1, wnp ); 
wn_co( 20, '\xBl' f wnp ); 
mv_cs( 78, 21, wnp ); 
wn_ch( '\x!9', wnp );

elevator = (int)((20.O/(float)entries) 
if( elevator > 20 )

elevator = 20; 
mv__cs ( 78, elevator, wnp ); 
wn_ch( '\xDB', wnp );

// Event loop 
while( 1 ) {

Event.key = 0;
menu_set( top_mnp );

m_show( );
id = menu_system( top_mnp, drop_mnps, 0 )
m_hide( );

if( id != 0 ) {
handle_menu( id ); 
Event.key = 0; 
break; 

} 
else {

if( Event.is_mouse ) {
if( Event.m_x == 79 ) { 

if ( Event.m_y == 23 ) 
return( KEY DN );

f (float)t rec)+l,



else if ( Event .m_y » 2 )
return ( KEY_UP ) ; 

else if ( Event .m_y > elevator+2 && Event .m_y < 23 )
return ( KEY_PGDN ) ; 

else if ( Event .m_y < elevator+2 && Event .m_y > 2 )
return ( KEY_PGUP ) ; 

}
else if ( Event. m_x > 15 && Event. m_x < 30 ) { 

file = t_rec+ (Event .m_y-2) ; 
if( file < entries )

invoke ( "DMX.BAT", file ); 
}
else if ( Event .m_x > 30 &6 Event .m__x < 45 ) { 

file « t_rec+ (Event .m_y-2) ; 
if( file < entries )

invoke ( "PHA.BAT", file ); 
}
else if ( Event. m_x > 45 && Event. m_x < 60 ) { 

file = t_rec+ (Event .m_y-2) ; 
if ( file < entries )

invoke( "PRT.BAT", file ); 
}
else if ( Event. m_x > 60 && Event .m__x < 69 ) { 

file « t_rec+ ( Event .m_y-2) ; 
if ( file < entries )

invoke( "PLOT1.BAT", file ); 
}
else if ( Event. m_x > 69 && Event. m_x < 78 ) { 

file - t_rec+ (Event .m_y-2) ; 
if ( file < entries )

invoke ( "PLOT2.BAT", file );

else
break;

return ( Event. key ); 
}

//***************************************************************
void handle_menu ( int i ) { 

char *j, buf [_MAX_PATH] ;

switch { i ) { 
case EXIT:

wn_destroy( wnp );
end_mouse ( ) ;
end_video ( ) ;
exit ( 0 ) ; 

case ABOUT:
wn_create( 20, 5, 60, 16, DBL_BDR, WN_NORMAL, dnp ) ;
wn_color ( BLACK, LIGHTGRAY, dnp ) ;
wn_bdr_color ( BLACK, LIGHTGRAY, dnp ) ;
add_window ( dnp ) ;
wn_plst ( CENTERED, 1, version, dnp );
wn_plst ( CENTERED, 3, "SUDS Data Processing Manager", dnp );
wn_plst ( CENTERED, 5, "Robert Banfill", dnp );
wn_plst ( CENTERED, 6, "Small Systems Support", dnp );
wn_plst ( CENTERED, 7, "Big Water, UT 84741", dnp );
wn_plst ( CENTERED, 8, "(801) 675-5827", dnp );
wait_event ( ) ;
Event . key = 0 ;
remove_window ( dnp ) ;
wn_destroy( dnp );
break; 

case SOURCE_DIR:
dialog_box( " Enter path to new source directory ", s_dir, 64 )
_fullpath( buf, s_dir, _MAX_PATH );
strcpy( s_dir, buf ) ;



s_upper( s_dir ) ;
if( s_dir[0]   '\0' ) {

getcwd( s_dir, _MAX_PATH );
strcat( s_dir, "\\" );

else {
j = s_dir+strlen( s_dir )-] 
if( *j !- '\\' )

strcat( s dir, "\\" );

build_dir( )j 
first_screen 
break;

case WORK_DIR: 
dialog_box( Enter path to new Working directory ", w_dir, 64 )Worki

. I);

editor, 64 ) ;

Enter filename extension of raw data files

_fullpath( buf, w_dir, _MAX_PATH 
strcpy( w_dir, buf) ; 
if( w_dir[0]   '\0' ) {

getcwd( w_dir, _MAX_PATH );
strcat( w_dir, "\\" ) ;

else {
j = w dir+strlen( w_dir )-:

strcat( wjdir, "\\" ) ;

s_upper( w_dir );
build_dir( ) ;
first_screen( );
break; 

case EDITOR:
dialog_box( " Enter nane of text editor
break; 

case RAW_EXT:
dialog_box(
s_upper( ext.raw );
build_dir( );
first_screen( );
break; 

case DMX:
edit( "DKX.BAT" );
break; 

case PHA:
edit( "PHA.BAT" );
break; 

case PRT:
edit( "PRT.BAT" ) ;
break; 

case PLOT1:
edit( "PLOT1.BAT" )
break; 

case PLOT2:
edit( "PLOT2.BAT" )
break; 

case INI:
edit( ini_f ile );
wn_create( 10, 5, 70, 11, DBL_BDR, WN_N(|)RMAL, dnp );
wn color( BLACK, LIGHTGRAY, dnp

ext.raw, 3 )

wnbdrcolor( BLACK, LIGHTGRAY,

9) && {(Event.

dnp ) ;
add_window( dnp );
wn_plst( CENTERED, 1, "Do you wish for changes to take effect?",dnp );
wn_plst( CENTERED, 3, "[Yes] [No]",dnp
m_show{ );
wait_event( );
m_hide( ) ;
Event.key = 0 ;
remove_window( dnp );
wn_destroy( dnp );
if( (Event.m_y

ini( );
build_dir( );
first screen( );

m x > 34) && (Event.m x < 40)) ) {



break 
}

return;

void dialog_box( char *title, char *str, int len ) { 
char mask[65], temp[65], new[65];

memset( mask, '_', 64 );
mask[64] - '\0';
memset( temp, '*', 64 );
temp[64] - '\0';
memset( new, '\0', 64 );
new[64] - '\0';

wn_create( 6, 5, 73, 8, DBL_BDR, WN_NORMAL, dnp ); 
wn_color( BLACK, LIGHTGRAY, dnp ); 
wn_bdr_color( BLACK, LIGHTGRAY, dnp ); 
wn_name( title, dnp ); 
add_window( dnp );

mv_cs( 1, 0, dnp );
wn_printf( dnp, "Current: %s", str );
mv_cs (1, 1, dnp ) ;
if( wn_gets( new, mask, temp, ((CYAN«4) (BLACK),

STRIPJDN, dnp ) == KEY_ENTER ) 
strncpy( str, new, len );

remove_window( dnp ); 
wn__destroy ( dnp ) ;

Event.key - 0 ; 

return;

//********************************************************************* 
void first_screen( void ) { 

register i;

wn_clear( wnp ); 

t_rec = 0;

// Write out entries 
f or ( i=0; i<entries; i-n- ) { 

if ( i <= b_row )
write_line ( t_row-t-i, i ); 

else
break;

return;

//***********************«*********************************************
void write_line( int line, int rec ) { 

mv_cs( 1, line, wnp ); 
wn_printf( wnp, "%-8s%c%3s %-8s%c%3s %-8s%c%3s %-8s%c%3s Plot 1 Plot 2 1

(files[rec].raw[0] ? files[rec].name : " "),
(files[rec].raw[0] ? '.' : ' '), files[rec].raw,
(files[rec].dmx[0] ? files[rec].name : "Demux"),
(files[rec].dmx[0] ?'.':''), files[rec].dmx,
(files[rec].pha[0] ? files[rec].name : "Pick"),
(files[rec].pha[0] ? '.' : ' '), files[rec].pha,
(files[rec].prt[0] ? files[rec].name : "Locate"),
(flies[rec].prt[0] ? '.' : ' '), files[rec].prt ); 

return;



//******************:

void invoke( char *batch, int i ) {

wn_destroy( wnp ); 
end_mouse( ); 
end_video( );

if( spawnlp( P_OVERLAY, batch, batch, s
w_dir, NULL )==-!) 

error( "Unable to spawn process: %s

return;

_dir, files[i].name, ext.raw, 

, batch );

r****************

void edit( char *file ) { 
char buf[_MAX_PATH];

if ( filetl] !- ' :' ) {
strcpy( buf, prog_path );
strcat( buf, file ); 

} 
else

strcpy( buf, file );

if( spawnlp( P_WAIT, editor, editor, buf, NULL
error( "Unable to spawn task: %s", 

refresh_desktop( );

return;

void build window( void ) {

ditor )

********

-1 )

*******:

wins = 1;
init_video( 80, 25 ); 
init_mouse ( ) ; 
if( !Mouse_exists )

error ( "This program requires a Microsoft <&r compatible mouse!" ) 
wn_create( 0, 1, 79, 24, DBL_BDR, WN_NORMAL, wnp ); 
wn_color( LIGHTGRAY, BLUE, wnp ); 
wn_bdr_color( WHITE, BLUE, wnp ); 
add_window( wnp ); 
return;

void build_menus( void ) { 
int id, i,

back_att = (LIGHTGRAY « 4) | BLACK, 
bdr_att - (LIGHTGRAY « 4) | BLACK 
csr_att   (CYAN « 4) | WHITE, 
first_att - (LIGHTGRAY « 4) | DARKGRAY;

// Menu bar
menu_create ( 0, 0, 79, 0, M_HORIZONTAL, back iatt, bdr_att, csr_att,

first_att, NO_BDR, WNJNOIIMAL, tojp_mnp 
item_add( " File ", 1, 1, &top_menu ) 
item_add( " Edit ", 2, 1, &top_menu )

drop_mnps[0] = &file_menu; 
drop_mnps[l] = &edit_menu;

// File menu
menu_create( 0, 1, 20, 10, M_VERTICAL

first_att, DBL_BDR, WN_NORMAL, 
item_add( " Source Dir... ", 10, 1 
item_add( " Working Dir... ", 15, 1 
item_add( " Raw extension... ", 11, 1 
item add( " Text editor... ", 12, 1

, back a
)RMAL, d
r &file ,
, fifile"
, fifile"
r &file"

tt, bdr_att, csr_att,
rop_mnps [ 0 ] ) ;
menu ) ;
menu ) ;
menu ) ;
menu ) ;



item_add( " -----------------« f 93 f Q, &file_menu );
item_add( " About SUDSPROC...", 13 , 1, &file_menu );item_add( " -----------------« f gg f Q r &file_menu );
item_add( " Exit ", 14, 1, &file_menu );

// Edit menu
menu_create( 6, 1, 21, 9, M_VERTICAL, back_att, bdr_att, csr_att, 

first_att, DBL_BDR, WN_NORMAL, drop_mnps[l] );
item_add( " DMX.BAT
item_add( " PHA.BAT
item_add( " PRT.BAT
item_add( " PLOT1.BAT
item_add< " PLOT2.BATitem add( " ----------

20. 1, &edit_menu );
21. 2, &edit_menu );
22. 2, &edit_menu );
23. 5, &edit_menu );
24. 5, &edit_menu );
97, 0, &edit menu );

item_add( " SUDSUTIL.INI", 25, 1, &edit_menu ); 

return;

int build_dir( void ) { 
register j; 
int miss; 
struct find_t fi; 
char *ex, *p, name[9], buf[_MAX_PATH];

entries 0;

strcpy( buf, s_dir ); 
strcat( buf, "*.*" );

// Get RAW and .DMX files
if( _dos_findfirst( buf, _A_NORMAL, &fi ) != 0 )

error( "No files in source directory: %s", s_dir );

do {
// Separate name and extension 
ex = &fi.name[0]; 
p = &name[0]; 
while( *ex != '.' )

*p++ = *ex++ ; 
*p = '\0';

// Get RAW and .DMX files 
if( ( strncmp( ex, ext.raw, 3 ) == 0 ) II 

( strncmp( ex, ext.dmx, 3 ) == 0 ) ) {

// Look up this name 
j = 0;
while ( strcmp( name, files[j].name ) != 0 ) { 

if( j >= entries ) {
entries++;
if( ( files = (INDEX *)realloc( files, entries*sizeof(INDEX) 

error( "Not enough memory!" );
memset( &files[j], 0, sizeof(INDEX) );
strcpy( files[j].name, name );
break;

NULL )

}

}

if( strncmp( ex, ext.raw, 3 ) ==
strcpy( files[j].raw, ex );

else if( strncmp( ex, ext.dmx, 3
strcpy( files[j].dmx, ex );

0 )

0 )

} while( _dos_findnext( &fi ) ==0 );

// Get other files
if( _dos_findfirst( buf, _A_NORMAL, &fi ) != 0 )

error( "No files in source directory: %s", s_dir )



do {
// Separate name and extension 
ex * &fi.name[0]; 
p « &name[0]; 
while( *ex !- ' .' )

*p++ « *ex++ ; 
*p - '\0'; 
ex++;

// Get PHA and PRT files 
if{ ( strncmp{ ex, ext.pha, 3 ) »- 0 ) I I 

( strncmp( ex, ext.prt, 3 ) == 0 ) ) {

// Look up this name
j - 0;
while ( strcmp{ name, f iles [ j] .naraje ) !» 0 ) {

if ( j >- entries ) 
break;

else

0 )if ( strncmp( ex, ext.pha, 3 ) ==* 
strcpy{ files[j].pha, ex );

else if( strncmp( ex, ext.prt, 3 
strcpy( files[j].prt, ex );

} while( dos findnext( &fi ) 0 );

if( entries «- 0 )
error( "No data files in source directory: fes", s_dir );

// Sort
qsort ( (void *)files, (size_t)entries, sizeof(tNDEX), comp )

return( 0 );

int comp( char *strl, char *str2 ) 
return( strcmp( strl, str2 ) );

y ********************^**********:

// Report error and shut down 
void error ( char *fmt, ... ) {

char err_label [128] = "\nERROR:

va_list marker; 

va_start ( marker, fmt ) ;

if ( wins ) {
remove_window ( wnp ) ; 
wn_destroy( wnp ); 
end_mouse ( ) ; 
endvideo ( ) ;

strcat( err_label, fmt ); 
strcat( err_label, "\n" );

// Report the error
vfprintf( stderr, err_label, marker )

va_end( marker );

// Bail out 
exit( 1 );

// r********************x*****-*r

void s_upper ( char *buffer ) {



char *p;
for( p * buffer; *p; p++ ) 

*p  * toupper { *p ) ;

void ini { void ) { 
register i; 
FILE *inifil; 
char buf[256], *p, *j;

if ( ( inifil - fopen{ ini_file, "r" ) ) « NULL ) {
fprintf{ stderr, "\nWARNING: Unable to open initialization file: %s\n", ini_file ) 
return;

buf[0] \0';

// Find the [SUDSPROC] section 
do {

if{ feof{ inifil ) ) 
break;

fgets( buf, 255, inifil );
s_upper ( buf ) ; 

} while ( strncmp( buf, "[SUDSPROC]", 7 ) !- 0 ) ;

// Read entries 
do {

if( feof{ inifil ) ) 
break;

fgets ( buf, 255, inifil );
s_upper ( buf ) ;

// Strip trailing line-feeds 
if ( ( p = strchr( buf, 10 ) ) != NULL ) 

*p = '\Q' ;

if( strncmp( buf, "SOURCEDIR", 9 )   0 ) { 
if ( ( p = strchr( buf, '=' ) ) !- NULL ) { 

P++; 
while ( *p == ' ' )

strcpy( s_dir, p ); 
if{ s_dir[0] -- '\0' )

getcwd( s_dir, _MAX_PATH ); 
_fullpath{ buf, s_dir, _MAX_PATH ); 
strcpy( s_dir, buf); 
s_upper( s_dir ); 
j = s_dir+strlen( s_dir )-l; 
if( *j !- f \\' )

strcat ( s_dir, "\\" ) ; 
}
continue; 

}
if( strncmp( buf, "WORKINGDIR", 10 ) » 0 ) { 

if ( ( p = strchr{ buf, '=' ) ) !- NULL ) { 
P++; 
while ( *p == ' ' )

P++;
strcpy< w_dir, p ) ; 
if( w_dir[0] « '\0' )

getcwd( w_dir, _MAX_PATH ); 
_fullpath( buf, w_dir, _MAX_PATH ); 
strcpy( w_dir, buf ) ; 
s_upper ( w_dir ) ; 
j - w_dir-t-strlen ( w_dir )-l; 
if( *j !- *\\' )

strcat ( w_dir, "\\" );

continue; 
} 
if ( strncmp( buf, "RAWEXTENSION", 12 ) 0 ) {



if ( ( p - strchr( buf, '-' ) ) !' 
P++; 
while( *p « ' ' )

NULL ) {

strncpy( ext.raw, p, 3 ); 
s_upper( ext.raw );

continue;

if( strncmp( buf, "EDITOR", 4 ) 
if( ( p = strchr( buf, '=' ) 

P++; 
while( *p =* ' ' )

) { 
NULL

strcpy( editor, p ); 
s_upper( editor );

continue; 

} while ( buf[0] ! :

fclose( inifil ); 
return;

' [' );



Sun 16-Aug-1992 15:48, RB 

>» Notes on SUDSMAN 1.00 «<

SUDSMAN was written using Microsoft C 6.00AX. 
The makefile provided is for use with the PWB,

Libraries required:
Standard libraries only.

The following files are included:

SHELL C 733 06-24-91 2:03p 
SUDSMAN C 11746 11-24-91 3:lip

SHELL MAK 1761 06-27-91 12:lip 
SUDSMAN MAK 1955 11-24-91 2:59p

SUDSMAN INI 355 11-24-91 3:04p

PROC BAT 356 11-24-91 3:08p 
PROC1 BAT 981 07-04-91 7:00p

'' i



f ileruime

8ECHO OFF
REM This file is Shelled to by SUDSMAN eve
REM from it's source directory. The
REM is passed as %1.
REM

REM Make sure we have somthing to do. 
IF "%1"   "" GOTO END

REM All user processing follows.

y time it copies a file 
without the extension

echo This is PROC.BAT... 
dir test

echo Returning to SUDSMAN... 

:END

_L



REM SECHO OFF
REM This file is Shelled to by SUDSMAN every time it copies a file 
REM from it's source directory. The filename without the extension 
REM is passed as %1.
REM

REM Make sure we have somthing to do. 
IF "%!"   "" GOTO END

REM All user processing follows.

FIXTIME 0 %1.WVM

COPY %l.wvm D:\ > NUL

D:

DEMUX %1.WVM %1.DMX

:TRYAGAIN
PICK1 %1 /b
IF NOT EXIST %1.PHA GOTO TRYAGAIN

CALL GOHYPO %1

PICK2 %1 /b
IF ERRORLEVEL 1 GOTO ERROR

CALL GOHYPO %1

copy hypo71pc.prt prn

echo > prn

SUDSPLOT /x /t64 /mlO %1 /A

IF ERRORLEVEL 1 GOTO ERROR

rem SUDSSQZ %1
rem IF ERRORLEVEL 1 GOTO ERROR

COPY %l.pha C:\test > NUL 

ECHO Y | DEL D:\*.* > NUL

C:
GOTO END

:ERROR
ECHO.
ECHO ******* >
ECHO An Error has occured while processing %1
ECHO ************************************'******* 1
ECHO.
PAUSE

:END



/*
*
* Shell - Spawned by SUDSMAN, in turn Shell spawns PROC.BAT,
* when control is returned, SUDSMAN is spawned again. SUDSMANS
* command line args are passed through so as to preserve them.
* 24-Jun-1991, RB
*
#/ ;

#include <stdio.h> 
tinclude <string.h> 
tinclude <stdlib.h>
#include <process.h> 
tinclude <errno.h>

main( int argc, char *argv[] ) { 
int i; 
char cmd[64];

strcpy( cmd, getenv( "SUDSFILE" ) );

i » spawnlp( P__WAIT, "proc.bac", "proc.bat 1 
if( i < 0 ) {

perror( "\nERROR: Could not spawn PEOC.BAT" );
exit( i );

i - spawnvp( P_OVERLAY, "sudsman.exe",

perror( "\nERROR: Could not spawn: SUDi5MAN.EXE 
exit( i ) ;

', cjnd, NULL );

argv );



I-
* SUDSMAN - Copies files from on-line machine to a local working
* directory and the Spawns Shell.exe which in turn spawns PROC.BAT
* which process's the file, returns control to Shell.exe which then
* Spawns SUDSMAN again. And around and around we go...

24-Nov-1991 14:57, RB
*
*/

// Version number
char version[] = "1.01.00",

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

<stdio.h>
<string.h>
<stdlib.h>
<malloc.h>
<process.h>
<dos.h>
<errno.h>
<conio.h>
<direct.h>
<search.h>
<time.h>

// Prototypes
void ini_file( char :
int dir_list( char[]
char *move_file( int
int sleep( time_t );
int compare( char *, char * );
unsigned long disk_space( char * );
void upper( char * );

// Global data
char sudsfile[_MAX_PATH], srcdir[_MAX_PATH], desdir[_MAX_PATH],

buffer[_MAX_PATH]; 
char *base, mask[13]; 
int verbose, safe, nfiles; 
struct find_t find/­ 
time^ cur_t, chkwait, inact, stop_t, old_t; 
struct tm *ltime; 
unsigned long srcdrv, desdrv;

II-
main( int argc, char *argv[] ) { 

register i; 
int err, flag/­ 
unsigned long o_srcdrv, o_desdrv; 
char envstr[_MAX_PATH], curdir[_MAX_PATH], *curfile, *ptr;

verbose = 0;
safe = 0;
flag = 0;
strcpy( srcdir, "?" );
strcpy( desdir, "?" );
strcpy( mask, "*.WVM" );

// Help
if( argv[l][0] == '?' II argv[l][l] == '?' ) {

printf( "SUDSMAN - SUDS file manager, Version %.4s, R.Banfill\n\n", version ) 
printf ( "Usage: SUDSMAN [switches] source_dir dest_dir\n\n" ); 
printf( "Switches:\n\n" );

/M=mask File name mask for source directory (*.WVM).\n" );printf( 
printf( 
printf( 
printf( 
printf( 
printf(

/I=n Seconds to wait before a file is inactive.\n" ) 
/W=n Seconds between checks for new files.\n" ); 
/V Verbose mode.Xn" );
/S Safety, Copy and process first file only.\n" ); 

Source file will not be deleted.\n\n" );
printf( "Arguments are not case sensitive.\n"



printf{ "All of these settings can be made in the .INI file.Xn" ); 
printf( "Command-line setting override settings in the .INI file.\n\n" ) 
exit ( I );

// Read the .INI file 
ini_file( argv[0] );

// Parse the command line
i - 1;
while( argv[i] != NULL ) {

if( argv[i][0]   '-' II argv[i][0]   '/' \ (
switch( argv[i][1] ) {

case 'v':
case 'V :

verbose » 1; 
break; 

case ' w': 
case 'W':

if( ( chkwait - (time_t)atil( &argy[i] [3] ) ) « 0 ) { 
printf ( "Invalid switch} %s\n\n|", argv[i] ); 
break;

if ( chkwait < 0 ) {
printf( "Wait time must be > 0 - %s\n\n", argv[i] ); 
break;

break; 
case 'i':
case 'I': I

if( ( inact = (time_t) atol{ &argv||i][3] ) ) « 0 ) { 
printf ( "Invalid switch: %s\n\r|", argv[i] ); 
break;

if( chkwait < 0 ) {
printf ( "Inactive time fnust be 
break;

break; 
case 'm': 
case 'M':

strcpy( mask, &argv[i][3] );
break; 

case 's': 
case 'S':

> 0 - %s\n\n", argv[i] );

printf ( "Safety is ON, so 
safe = 1; 
break; 

default:
printf ( "Unrecognized swi 
break;

continue; 
} 
else {

srcdir[0]   '?' ) { 
strcpy( srcdir, argv[i] );

continue; 
} 
if( desdirtO] == '?' ) {

strcpy( desdir, argv[i] );

continue;

printf( "Unrecognized switch: %
}

getcwd( curdir, _MAX_PATH );

rce files will not be removed.\n\n" )

ch: %s\:i\n", argv[i]

\n\n", argv[i]



// Check out the source directory 
if( srcdirtO] ~ '?' ) {

printf( "ERROR: No source directory specified.\n\n" );
exit( 1 ); 

}
_fullpath( buffer, srcdir, _MAX_PATH ); 
strcpy( srcdir, buffer ); 
if( chdir{ srcdir ) !- 0 ) {

printf( "ERROR: Source directory does not exist: %s\n\n", srcdir );
exit{ 1 ); 

} 
chdir( curdir );

// Check out the destination directory 
if( desdir[0] ~ '?' )

strcpy( desdir, curdir ); 
_fullpath( buffer, desdir, _MAX_PATH ); 
strcpy( desdir, buffer ); 
//strcat( buffer, "\\." ); 
if( chdir( desdir ) !- 0 ) {

printf( "ERROR: Destination directory does not exist: %s\n\n", desdir );
exit( 1 ); 

} 
chdir( curdir );

upper( srcdir );   
upper( desdir ); 
upper( mask );

srcdrv » disk_space( srcdir ) 
desdrv = disk_space( desdir )

if( verbose ) {
printf ( "SUDSMAN - SUDS file manager, Version %.4s, R.Banfill\n\n", version )
printf( " Source file mask: %s\n", mask );
printf ( " Source directory: %s\n", srcdir );
printf( "Working directory: %s\n\n", desdir )/ 

}

printf ( " Source drive: %lu bytes available.\n", srcdrv ); 
printf ( "Destination drive: %lu bytes available.\n\n", desdrv );

// Lets get to it 
while( 1 ) {

// Get a list of .WVM files 
nfiles = dir_list( srcdir ) ;

// If theres more than one... 
if ( nfiles > 1 I I flag ) { 

flag = 0;

if ( kbhit{ ) !- 0 )
if( getch( ) ~ 27 ) 

break;

// Move the file 
curfile « move_file( nfiles ); 
ptr = strchr( curfile, '.' ); 
*ptr = '\0';

// Set SUDSFILE
sprintf( envstr, "SUDSFILE=%s", curfile );
if( putenv( envstr ) != 0 ) {

printf(" ERROR: Out of environment.\n\n" );
exit( 1 ); 

}

// Surrender the machine to SHELL
i = spawnvp( P_OVERLAY, "shell.exe", argv );



printf( "\nERROR: Could not spawn SHELL.EXE %d\n", i );
exit( i ) ; 

} 
else if( nfiles   1 ) {

// Move log files
/* nfiles - dir_list( srcdir, "*.LOG* ); 

while( nfiles > 1 ) { 
if( kbhit( ) !- 0 )

if( getch( ) ~ 27 )
break;

curfile = move__f ile ( nfiles ) ; 
nfiles - dir list ( srcdir, "*.LOG" );

// Go to sleep 
if( sleep( inact ) !» 0 ) 

break;

// Set flag and continue
flag - 1;
continue;

// Quit if safety is on 
if f safe ) 

break;

// Go to sleep 
if( sleep( chkwait ) !- 0 ) 

break;

if( verbose )
printf( "\nOff-line\n\n" ); 

exit( 1 );

char *move_file( int nfiles ) { 
char sys[_MAX_PATH];

// Sort the filenames (ascending)
qsort( (void *)base, (size_t)nfiles, slzeof(char)*13, compare )

if ( verbose ) 
printf( "\r 
printf( "\rMoving: %s\\%s", srcdir,

// Copy the file
sprintf( sys, "COPY %s\\%s %s > NUL",
if( system( sys )==-!) {

printf( "\nERROR: Unable to invoke
exit( 1 );

// Delete the source file 
if( ! safe ) {

sprintf( sys, "DEL %s\\%s", srcdir 
if( system( sys )-*-!) {

printf( "\nERROR: Unable to inv 
exit( 1 );

if ( verbose )
printf( "\rMoved: %s\\%s \n", srcd:

return( base );

base );

srcdir, 

Command

base, desdir ); 

com.\n\n" );

base ) 

ke Command.com.\n\n" );

r, base

int dir list( char srcdir[ MAX PATH] ) {



register i;

if( ( base - (char *)malloc( I3*sizeof(char) ) ) -« NULL ) {
printf( "ERROR: Out of memory.\n\nn );
exit( 10 ); 

}

strcpy( buffer, srcdir ) ;
strcat( buffer, n \\ n );
strcat( buffer, mask );

if( _dos_findfirst( buffer, _A_NORMAL, fifind ) !» 0 ) 
return( 0 ) ;

strcpy( base, find.name );
i - 1;

while( _dos_findnext( fifind ) « 0 ) {
if( ( base - (char *)realloc( base, ((i*13)+13)*sizeof(char) ) )   NULL ) { 

printf( "ERROR: Out of memory.\n\n" ); 
exit( 10 ); 

}
strcpy( base+(i*13), find.name ); 
i++; 

}
return( i ); 

}

int sleep( time_t sec ) {

time( &cur_t ); 
stop_t = cur_t+sec;

while( cur_t < stop_t ) { 
if( kbhit( ) !- 0 )

if( getch( ) *- 27 )
return( 1 ); 

time( &cur_t ); 
if ( cur_t -- old_t )

continue;
Itime = localtime( &cur_t );
strftime( buffer, _MAX_PATH, "Sleeping: %a %m-%d-%y %H:%M:%S", Itime ); 
printf( "\r%s", buffer ); 
old_t = cur_t; 

}
return( 0 ); 

}

I /__ ___ __ ___ __________  __ __  - _______ ________ _________________
void ini_file( char *progname ) { 

FILE *handle; 
register i; 
char *ptr, filename[_MAX_PATH];

strcpy( filename, progname ); 
ptr = strchr( filename, '.' ); 
strcpy( ptr, ".INI" );

handle = fopen( filename, "r" );

while( fgets( buffer, _MAX_PATH, handle ) !* NULL ) { 
upper( buffer ); 
if( strncmp( buffer, "MASK", 4 ) « 0 ) {

ptr - strchr( buffer, '=' )-H;
strcpy( mask., ptr );
if( ( ptr = strchr( mask, '\n' ) ) != NULL ) 

*ptr - '\0';
continue; 

} 
if( strncmp( buffer, "SOURCE", 6 )   0 ) {



ptr = strchr( buffer, '=')+!;
strcpy( srcdir, ptr );
if( ( ptr - strchr( srcdir, '\n' » ) !- NULL )

*ptr = '\0'; 
continue;

if( strncmp( buffer, "DESTINATION", k.1 )   0 ) { 
ptr » strchr( buffer, '=' )+l; 
strcpy( desdir, ptr ); 
if ( ( ptr - strchr( desdir, ' \n' ) ) !- IfULL )

*ptr - '\0' ; 
continue;

if( strncmp( buffer, "WAIT", 4 ) ~ 0 ) { 
ptr = strchr( buffer, '-' )+l; 
chkwait - (time_t)atol( ptr ); 
continue;

if( strncmp( buffer, "INACTIVE", 8 ) 
ptr - strchr( buffer, '»' )+l; 
inact » (time_t)atol( ptr ); 
cont inue; 

} 
if( strncmp( buffer, "VERBOSE", 7 )

verbose » 1; 
}
fclose( handle ); 
return;

0 ) {

0 )

unsigned long disk_space( char *path ) { 
struct diskfree_t drvinfo; 
unsigned drive;

strcpy( buffer, path );
drive = (unsigned)buffer[0]-'A f +1;
_dos_getdiskfree( drive, Sdrvinfo );
return( (long)drvinfo.avail_clusters * 

drvinfo.sectors_per_cluster * 
drvinfo.bytes_per_sector );

int compare( char *filel, char *file2 ) {
return( strcmp( filel, file2 ) ); 

}

void upper( char buffer[_MAX_PATH] ) 

char *p;

f or ( p = buffer; *p; p+4- )
*p « toupper( *p ); 

return ( p );

  r\
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SUDS Waveform File Utilities

SUDSSOZ Version 1.12

4.1 Introduction

This program is used to clean 
is available, the program marks all 
HYPO71PC.PKT file is available, the 
location as good and then extracts the event 
HYPO71PC.PRTfile, calculates the 
5.5 km/sec velocity model), and 
program then finds the averages oft] ic

up and reduce the size of SUDS files. If a phase list 
traces that have phases picked as good. If the 
program marks all traces used in the epicenter

then

average of the whole trace and based c in these averages decides whether or not to mark
ocessing is completethe trace as good. Once this pr 

traces in order of epicentral distance

4.2 Command lino syntax

location and station locations from the 
epicentral distance of each bad trace (based on a 

places phase arrivals on the bad trace. The 
pre-erent, P phase, S phase portions and the

:, the program writes out the good 
to the output file.

SUDSSQZ is controlled entirely from the
syntax:

SUDSSQZ [switches] inputfile

switches:
/Slist Station list f

() indicates default values and arguments may be placed in any order, and 
are not case sensitive.

If a phase file with the same 
is available (Le., if the inputfile spec i 
look for a phase file named C:\DAT 
marked as good.

base name as the inputfile and an extension of .PHA 
C:\DAIA\90102101.DMX, then SUDSSQZ will 
\901(m01.PHA), all stations in this list will be

By default, SUDSSQZ will look 
current working directory, the 
station list.

The inputfile and outputfile mus 
that the inputfile have the extension 
.SQZ.

DOS command line using the following

outputf'.le <return>

lespec. (HYP071PC.PRT)

or a station list named HYPO71PC.PRT in the 
/S option allows you to give a different file spec for the

havenot 
.DM3

the same name. I use the convention 
and the outputfile have the extension

19



Sun 16-Aug-1992 15:48, RB 

>» Notes on SUDSSQZ <«

SUDSSQZ was written using Microsoft C 6.00AX. 
The makefile provided is for use with the PWB.

Libraries required:
HSUDS.LIB - SUDS data file library version 1.31. 

Available from:
Small Systems Support 
2 Boston Harbor Place 
Big Water, UT 84741-0205 
(801) 675-5827 Voice 
(801) 675-3730 FAX

The following files are included: 

SUDSSQZ C 17995 07-15-91 l:14p 

SUDSSQZ MAK 1959 07-15-91 l:llp



* SUDSSQZ - Squeeze SUDS files - Remove ijsad traces, sort by epicentral distance

* Filespec: d:\code\sudssqz\sudssqz.c
* Last edit: 12-14-90, RB
*
* Written by R. Banfill, Small Systems Support, Big Water, Utah.
*
* Written in Microsoft C 6.00.
* Medium Memory Model, Emulator Math Package.
*
* Uses the Seismic Unified Data System (SUDS) File Library.
*
* Revision history:
* Version 1.00 - 12/03/90
* First working version.
* Version 1.10 - 12/14/90
* Added; Analyze unpicked traces, general cleanup.
* Version 1.11 - 12/26/90
* Added /S to specify station list file on the command line.
* Version 1.12 - 1/18/91
* Fixed time correction problem.
*/

/* Standard include files */
#include <malloc.h>
#include <stdio.h>
#include <process.h> 
tinclude <string.h> 
tinclude <stdlib.h>
#include <math.h>

/* SUDS include files */
#include <suds.h> 
tinclude <suds_gbl.h>
#include <suds_pro.h> 
tinclude <st_error.h>

#define PI (4 .*atan (1.))

/* Prototypes */
void sudssqz( char[128], char[128], char[128] )
int builddb( char[128], char[128] );
void epidis( int );
void analyze( int, char[128] )/
void sort( int );
void cleanup( int, char[128], char[l28] )
void upper( char[128] );

/* Global data */ 
struct DB { /*  -

char stn [5];
char stat [5];
float lat;
float Ing;
float epdis; 

} db[128];

1 Station database    *
/* Station name */
/* Trace status */
/* Station latitude */
/* Station longitude */
/* Epicentral distance

struct FI { /* -
int type;
int pos;
char stn[5]; 

} fi[512]; 
int fii;

  SUDS file index    */ 
/* Structure type */ 
/* Position index */ 
/* Station name */

/* Event origin */
float evnlat, evnlng, evntim;

extern char *progname; 

/* Main Routine */



main( int argc, char **argv ) 
{

FILE *hyfil;
register i;
char *i *k;
char buffer [128], infile[128], outf ile[128] , path [128], stnfile [128] ;

progname = argv[0];

strcpy( stnfile, "HYP071PC.PRT" );
strcpy( infile, "UNDEFINED" );
strcpy( outfile, "UNDEFINED" );

printf( "SUDSSQZ Version 1.12 - R.Banf ill\n\n" );

/* Deal with command-line arguments */
if( argv[l][0] ~ '?' II argv[l] [1]   '?' II argc < 3 )
{

printf ( "\nUsage: SUDSSQZ [switches] input_file output_file <~ \n\n" ) ;
printf ( "switches: \n" );
printf ( " /Slist Station list filespec. (HYP071PC.PRT) \n\n" );
printf ( " () indicates default values. \n\n") ;
printf ( "Arguments may be placed in any order, and are not case sensitive. \n" );
exit ( 1 ) ;

for( i-1; i<-argc; 
{

if( argv[i][0] -= '-' || argv[i] [0]   '/' ) 
{

switch ( argv[i] [1] ) 
{

case 's' : 
case ' S' :

strcpy( stnfile, &argv[i] [2] ); 
break; 

} 
}
else 
{

if( strncmp( infile, "UNDEFINED", 9 )   0 ) 
{

strcpy( infile, argv[i] ); 
j =* strstr( infile, " . " ) ; 
if ( j ===== NULL )

strcat ( infile, ".dmx" ) ; 
}
else if ( strncmp( outfile, "UNDEFINED", 9 ) == 0 ) 
{

strcpy( outfile, argv[i] ); 
j » strstr( outfile, "." ); 
if ( j   NULL )

strcat ( outfile, ".dmx" ) ;

/* Expand and valify */
if ( _fullpath( buffer, infile, 128 ) !- NULL )

strcpy( infile, buffer ); 
else 
{

printf ( "Invalid input filespec: %s\n", infile ) ;
exit ( 1 ) ; 

} 
if ( _fullpath( buffer, outfile, 128 ) !- NULL )

strcpy( outfile, buffer ) ; 
else 
{

printf ( "Invalid output filespec: %s\n", outfile )
exit ( 1 ) ;



if { _fullpath( buffer, stnfile, 128 ) !4« NULL )
strcpy( stnfile, buffer ); 

else

printf( "Invalid station list filespec: %s\n", stnfile ); 
exit( 1 );

/* Convert everything to upper case */ 
upper( infile ); 
upper( outfile ); 
upper( stnfile );

printf{ "Input filespec: %s\n", infile );
printf( "Output filespec: %s\n", outfile );
if ( ( hyfil = fopen( stnfile, "r" ) ) !«« NULL )

fclose( hyfil );
printf( "Station list filespec: %S\n", stnfile ); 

} 
else

printf{ "\nCannot find Station list: %s\n", stnfile );

sudssqz( infile, outfile, stnfile ); 
exit{ 0 );

/* SUDSSQZ                          
void sudssqz{ char infile[128], char outfile[128],

int dbi;

/* Build the station database */ 
dbi - builddb{ infile, stnfile ); 
if( dbi <= 0 ) 

return;

/* Calculate epicentral distances */ 
epidis( dbi );

/* Analyze bad traces */ 
analyze( dbi, infile );

/* Sort stations */ 
sort( dbi );

/* cleanup file */
cleanup( dbi, infile, outfile );

return;

.              * /
char stnfile[128] )

/* BuildDB                      
int builddb{ char infile[128], char stnfile[128] )

register i;
FILE *infil, *phfil, *hyfil;
char *ptr, buffer[136], phfile[128], *j
int typ, len, dbi, flag, ideg, picked,
long inp;
float fmin;
Static SUDS_STATIDENT *St;

picked = 0; 
hypo = 0; 
irig = 0;

/* Get station names from input file */
infil = st_open( infile, "r-t-b" );
fii - -I;
dbi = -I;
while( ( inp = st_get( &ptr, &typ, &ler

 */

hypo, i::ig;

, infil ) ) != EOF )

± ', : 5



fi[fii].type « typ; 
fi[fii].pos - st_tell( infil );

if ( typ   STATIONCOMP | | 
typ   TRIGGERS I I 
typ   DESCRIPTRACE ) 

{
St - (SUDS_STATIDENT *)ptr; 
strcpy( fi[fii].stn, st->st_name 
if( typ   STATIONCOMP )

strcpy( db[dbi].stn, st->st_name ); 
} 

}
st_free( ptr, inp ); 

} 
st_close ( infil ) ;

/* Mark time as good, all others as bad */ 
for( i=0; i<=!27; i

if( strncmp( db[i].stn, "IRIG", 4 )   0 )
{

strcpy( db[i].stat, "GOOD" );
irig  » 1; 

} 
else

strcpy( db[i].stat, "BAD " );

/* Check for stations in the phase file */
strcpy( buffer, infile );
j - strrchr( buffer, '.' );
strcpy( j, ".PHA" ) ;
strcpy( phfile, buffer );
if ( ( phfil = fopen( phfile, "r" ) ) !- NULL )
{

printf ( "Phase file: %s\n", phfile ) 
while ( fgets< buffer, 128, phfil ) !- NULL )

for( i-0; i 
{

if( strncmp( db[i].stn, buffer, 4 ) == 0 ) 
{

strcpy( db[i].stat, "GOOD" ); 
picked += I; 
continue; 

} 
} 

}
f close ( phfil ) ; 

} 
else

printf ( "Cannot find Phase file: %s\n", phfile );

/* Check stations against HYPO output file */ 
if ( ( hyfil = fopen( stnfile, "r" ) ) !- NULL ) 
{

flag - 0;
while ( fgets( buffer, 136, hyfil ) != NULL ) 
{

/* 
0123456789al23456789bl23456789cl23456789
DATE ORIGIN LAT N LONG W DEPTH MAG NO DM GAP M RMS ERH ERZ Q SQD ADJ IN I 

SDFM I
901021 13 4 59.61 36-37.42 121- 8.44 12.12 19 6 37 1 0.20 0.7 1.4 B B|A 3.11 0 ; 
0.0 3 

*/
if( strncmp( buffer, " DATE", 6 ) ~ 0 )



fgets( buffer, 136, hyfil ); 
sscanf( &buffer[!9], "%2i", 
sscanf( &buffer[22], "%f", &fmin ); 
evnlat - (float) ideg+(fmin/60. D) ; 
sscanf( &buffer[28], "%3i", &iieg ); 
sscanf ( &buffer[32], "%f", &fmin ); 
evnlng - (float)ideg+(fmin/60.0); 
sscanf( &buffer[10], "%2i", &ideg ); 
sscanf( &buffer[13], "%f", &fmin ); 
evntim = ((float)ideg*60.0)+fmin; 
continue;

if( strncmp( buffer, " STN", 5 ) ~ 0 )

flag - 1; 
continue;

if( flag !- 1 )
continue; 

else

if ( strncmp( buffer, "\n", 1 )| ~ 0 ) ,
flag - 0; 
continue;

for( i*0; i<=dbi;

strncmp( db[i].stn, &bviffer[l], 4

strcpy( db[i].stat, 
sscanf( &buffer[6], 
hypo +» 1 ; 
continue;

&db[i3 .epdis

fclose( hyfil );

/'* Get latitudes and longitudes */
if( ( hyfil - fopen( stnfile, "r" ) ) !* NULL

flag - 0;
while( fgets( buffer, 136, hyfil ) !* NULL )

0123456789al23456789bl23456789cl23456789
L STN LAT LONG ELV DELAY
1 NFIV 3741.90N 123 O.OOW 107 0.00
2 NTAV 3755.43N 12235.70W 768 0.00 

*/
/* 0123456789U12 */

FMGC XMGC KL PRR CALR 1C
Oi.OO 0.00 0 0.00 0.00 0
Oi.OO 0.00 0 0.00 0.00 0

DATE HRMN 
0 0 
0 0

if( strncmp( buffer, " L

flag - 1; 
continue;

if( flag != 1 )
continue; 

else

if( strncmp( buffer, "\n", 1
break; 

for( i=0; i<=dbi;

!3TN' 13 0 )

= 0

if( strncmp( db[i].stn, &baffer[9!

sscanf( &buffer[14], 
sscanf ( &buffer[16],

Sideg ); 
&fmj.n ) ;

4 ) 0 )



db[i].lat - (float)ideg+(fmin/60.0) 
sscanf( &buffer[23], "%3i", &ideg ) 
sscanf( &buffer[26], "%£", &fmin ); 
db[i].lng - (float) ideg+(fmin/ 60 .0) 
continue;

f close ( hyf il ) ; 
}
if ( hypo « 0 && picked -« 0 ) 
{

print f ( "\nError: Must provided a Phase file and/or Station list.Nn" )
ret urn ( -1 ) ; 

}
printf("\n%i traces contained in input file.Nn", dbi+1 ); 
if ( irig ~ 1 )

printf( "IRIG trace was saved. \n" ); 
if( picked > 0 )

printf("%i traces picked in phase file.Nn", picked ); 
if( hypo > 0 )

printf("%i traces used for location.\n", hypo ); 
return ( dbi ) ; 

}

/* Epidis -                                                 */
void epidis ( int dbi )
{

register i;
double a, al, a2 f a3, b, bl, b2 f b3, phi, sen2, sen4, co, x, y;

/* Constants for calculation */
al = 1.8553654;
a2 = 0.0062792;
a3 = 0.0000319;
bl = 1.8428071;
b2 = 0.0187098;
b3 = 0.0001583;

/* Calculate epicentral distances */ 
for( i=0; i<=dbi;

if ( db[i] .epdis   0.0 && strncmp( db[i].stn, "IRIG", 4 ) !» 0 ) 
{

phi - (db[ij .lat-evnlat) *0.5*PI;
sen2 - pow ( sin ( phi ) , 2 ) ;
sen4 = pow( sen2, 2 ) ;
co = cos ( phi ) ;
a » (al-(-a2*sen2-(-a3*sen4) *co;
b - bl-(-b2*sen2-(-b3*sen4;
x - 60 .0*a* (db[i] .Ing-evnlng) ;
y - 60. 0*b* (db[i] .lat-evnlat) ;
db[i]. epdis - sqrt ( pow ( x, 2 )+pow( y, 2 ) ); 

} 
}
return; 

}

/* Analyze                                                  */
void analyze ( int dbi, char infile[128] )
{

register k, i, j;
FILE *infil;
char *ptr, samtime [34] ;
int typ, len, isk, *sam, imin, ana;
long inp, psam, ssam, noi, pwv, swv, whl, leng;
float ist, rate, ptime, stime, fsec;
static SUDS_DESCRIPTRACE *dt;
MS_TIME istime;

ana = 0 ;

-. n



infil « st_open( infile, "r+b" );

/* Look at bad traces */ 
for( i«0; i

if( strncmp( db[i].stat, "GOOD", 4 ) 

for( j=0; j<

0 && db[i] .epdis !- 0. )

if( strncmp( fi[j].stn, db[i]
fi[j].type ~ DESCRIPTRACE )

isk 
inp

st_seek( infil, (lone) fi [ j] .pos-1, 0 );
st_get( &ptr, &typ, C

dt - (SUDSJDESCRIPTRACE *)jitr;
sam = (int *)ptr+len;
leng » dt~>length~len;
rate » dt~>rate+dt->rate cctrrect;
istime * dt->begintime+dt-> 

/* Get initial san^>le time
if( dt->begintime~»atof(NOTIME) )

sprintf( samtime,"???" 
ist - 0.0;

else
{

sprintf( samtime, "%s",
/* 0123456789al23456"789b 

MM/DD/YY HH:MM SS.HKH *> 
sscanf( &samtime[12], " 
sscanf( &samtime[15], " 
ist - ((float)imin*60.0

/* P and S time based on 5 
ptime = evntim + (db[i].epdis 
stime = evntim + (db[i].epci 
psam = (ptime - ist) * rat 
ssam = (stime - ist) * rat

/* Check bounds */
if ( psam <- 100 I I ssam >= leng-10!0 }

st_free( ptr, inp ); 
break;

/* Establish baseline */ 
for( k*0; k<leng; k++ ) 
{

*sam   2048;
sam++; 

} 
sam = (int *)ptr+len;

/* Calc average noise base<i on Istj dif */
noi = 0;
for( k=0; k<psam;

noi += (long)abs( *(sam
sam ++; 

}
whl = noi; 
noi /= (long)k;

/* Average P wave */
pwv = 0;
for( k=psam; k<ssam;

stn, 4 ) 0 &&

len, infil );

t ime_correct ; 

*/

list mstime( istime, 4 ) );

2i", &imin 
f", &fsec 
-t-fsec;

5 km/sec velocity */ 
is / 5.5); 
is / 3.|0) ;

-i-l) - *s-am );



} 
} 

}

{
pwv +  (long)abs( *(sam+l) - *sam );
sam ++; 

}
whl += pwv; 
pwv /= ((long)k - (long)psam);

/* Average S wave */
swv =* 0;
for( k=ssam; k<leng; k++ )
{

swv += (long)abs( *(sam+l) - *sam );
sam ++; 

}
whl += swv;
swv /= ((long)k - (long)ssam); 
whl /= leng;

/* Decide if the trace is worth keeping */ 
if( whl >= noi*2 && 

pwv >= noi*3 && 
swv >= noi*2 ) 

{
strcpy( db[i].stat, "GOOD" ); 
ana +- 1; 

}

st free( ptr, inp );

st_close( infil );

printf("%i additional traces analyzed as good.Xn", ana )
return;

/* Cleanup                                              
void cleanup ( int dbi, char infile[128] f char outfile[128] ) 
{

register i, j;
FILE *infil, *outfil;
char *ptr;
int typ, len, outp, isk, count;
long inp;
static SUDS_STATIDENT *st;

count = 0 ;

infil = st_open( infile, "r+b" );
if ( ( outfil = st_open( outfile, "w+b" ) ) == NULL )
{

printf ( "Unable to open output file: %s\n\n", outfile );
die ( 1 ) ;

/* Write out non station info */ 
for( i=0; i

if( fi[i].type -- DETECTOR I I
fi[i] .type   ATODINFO I I
fi[i].type « TRIGSETTING II
fi[i] -type » EVENTSETTING I I
fi[i].type   TIMECORRECTION ||
fi[i].type -» ORIGIN ) 

{
isk = st_seek ( infil, (long) fi [i] .pos-1, 0 ) 
inp = st_get ( &ptr, &typ, &len, infil ) ; 
outp = st_put ( ptr, typ, (int) inp, outfil ); 
strcpy( fi[i].stn, "****" );



st_f ree( ptr, inp );

/* Write out station oriented data */ 
for( i»0; i<=dbi;

if( strncmp( db[i].stat, "GOOD", 4 ) 

for( j*0; j"

strncxnp( fi[j].stn,

0 )

stn, 4   0 )

isk - st_seek( infil, (long) fi [ j] .i>os-l, 0 ); 
inp » st_get( &ptr, &typ, 4len, infil ); 
outp - st_put ( ptr, typ, (ijnt)inp, outfil ); 
strcpy( fi[j].stn, "****" ); 
if( typ   DESCRIPTRACE )

count +- 1; 
st_free( ptr, inp );

st_close( outfil ) ; 
st_close( infil );

printf( "%i traces written to output fiile.Xn", 
return;

count );

/* Sort          
void sort( int dbi ) 
{

register i, j;
struct DB temp;

for( i=0; i<«

for( j-1; j<=dbi;

if( db[i].epdis < db[j3.epdis )

memcpy{ &temp, &db[i3.stn, si::eof ( temp ) ); 
memcpy( &db[i3.stn, &db[j3.stn, sizeof( temp ) ) 
memcpy( &db[j3.stn, &temp, si::eof( temp ) );

} 
} 

} 
return;

/* Die           
long die( int in ) 
{

exit(in);

/* Upper                  
void upper( char buffer[1283 ) 
{

char *p;

for( p = buffer; *p; p++ )
*p - toupper( *p ); 

return;
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Chapter 1
Getting Started

1.1 Overview

PC-QMAP is a program that generates maps containing earthquakeinformation. This program was 
originally written by W. H. K. Lee and has been used as the basis for many mapping programs over 
the past 22 years. This program is a straight port of the original QMAP1 FORTRAN source code with 
a few small enhancements.

This program takes control, station location, earthquake data and line data input from an 
unformatted ASCII text file (.INP), renders the map to the display and generates a PostScript* page 
description, or an HP Graphics Language file, that will in turn generate the map.

1.2 System Requirements

The use of this software requires an IBM-PC compatible computer running IBM PC-DOS or MS- 
DOS version 3.20 or later. This program uses drivers created by the Geograf Graphics Utilities to 
render a graphical image to the display and therefore one of the following display adapter/monitor 
combinations is required:

IBM Color Graphics Adapter @ 640x200 (CGA.DRV) 
IBM Enhanced Graphics Adapter @ 640x350 (EGA.DRV) 
IBM Video Graphics Array @ 640x480 (VGA.DRV) 
Hercules Graphics Card@ 720x348 (HGC.DRV) 
Compaq Gas Plasma Display @ 640x400 (GPD.DRV)

This version of QMAP provides two executable programs. QMAPPS.EXE, which generates 
PostScript output for use with any PostScript device, and QMAPHP.EXE which generates both a 
HPGL plot file, and a HPGL-2 file for use with HP LaserJet HI or Hip laser printers

To use the PostScript version of QMAP, the following three files must be in a directory specified 
in the PATH environment variable:

QMAPPS.EXE 
SCREEN.DRV 
QMAP_HDR.PS

To use the HPGL version of QMAP the following two files must be in a directory specified in the 
PATH environment variable:

QMAPHP.EXE 
SCREEN.DRV

* " P
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QMAP looks for these files inits home directory (i.e., ̂ he directory where the executable is located), 
so all three files must be in the same directory. The appropriate screen driver (see above) should be 
renamed SCREEN.DRV. For example, if your computer has a VGA display, you would use the 
following command, assuming the current directory is where you installed QMAP:

COPY VGA.DRV SCREEN.DRV

You may need to set an infinite retry limit on the por} used by QMAPHP if you receive a "Device 
time-out" or "Device not ready" error message while generating a map. The following command will 
accomplish this:

MODE LPT1:,,P <return>

If your printer is connected to a port other than LPT1 
command.

If you are using a serial port (COM1: through COM-
using the printer. This is also accomplished with the MO 3E command. Please refer to your DOS User 
Reference for more information on use to initialize a serial port by using the MODE command.

titutei:, substitute its name for LPT1: in the above

:), you may need to initialize the port before
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Chapter 2
Using PC-QMAP

2.1 Operation

When you execute QMAP you will be prompted for an input filespec (.INP file), the default filespec 
is QM AP.INP. The INP file is an unformatted ASCII text file that contains control information, station 
locations, earthquake data and line data. You may enter any DOS legal file specification at this prompt. 
A sample ENP file, LOMA.INP is provided for testing purposes, this file generates a large map (15 
sheets) of the Loma Prieta aftershock sequence.

The next prompt will ask for the log filespec (LOG file), the default filespec is the same that you 
specified for the INP file except with a .LOG extension. Because QMAP will monopolize the display 
for graphical purposes, all program feedback will be directed to this file for viewing after program 
execution. This file will contain a summary of all control information, all station locations, all 
earthquake data and any warnings or errors encountered during execution (e.g., data points outside the 
map boundaries).

If you are using the PostScript version of QMAP, the final prompt will ask forthe PostScript output 
filespec (.PS file), the default is the same that you as the .INP file except with a .PS extension. This 
PostScript page description assumes an 8V£x 11 inch page size and will tile as many pages as necessary 
to accommodate the map. Each sheet will be labeled with its rowxolumn position in the map and 
registration marks will be printed at each corner to aid in assembly.

If you are using the HP version of QMAP, the final prompt will ask for the HPGL plot file 
specification (.PLT file). This file will contain the pen commands that will draw the map on a HP 
plotter. A second file, given the same filespec as the .PLT file except with an .LJ3 extension, will contain 
the commands needed to tile the map onto 8V£xl 1 inch pages. Again, each sheet will be labeled with 
its rowxolumn position and registration marks.

After the prompts, the program will display the map on the screen. The map appears on its side so 
that it covers the entire display. The gray lines indicate single 8V£xl 1 inch sheets of paper. Stations 
are displayed as yellow triangles, earthquakes as bright white symbols as specified in the .INP file and 
line data is drawn in brown. Once all data is displayed, four corners of a small box will be displayed 
in the lower left hand corner in bright white. This represents a bounding box for the map legend You 
may move this box using the arrow keys on the numeric key pad. The bounding box moves in large 
steps by default, you may, however, move the box a single pixel at a time by holding down a shift key 
while pressing one of the arrow keys. Once you have positioned the bounding box, press any key to 
display the legend at that position. Once the legend has been displayed, press any key to exit to the 
command-line.

If you are using the HPGL version, you will see a status message as the program generates the 
HPGL-2 file before the program exits to the command-line.

r\
O
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2.2 The Input Data File

The .INP file contains control information and data Used to generate the map. This file is broken 
into several sections, each section begins with a section marker. Each section marker begins with a $ 
in column 1 followed by at leastthe first 2 characters of the section name. Section markers are not case- 
sensitive. There are 6 section markers in all and they must occur in the following orderin the .INP file:

1) $Control
2) SLegend
3) SStation Data
4) SPoint Data (earthquakes)
5) $Une Data (coast lines, topography, faults, etc...)
6) $End

2.3 SControl Section

The Control section contains the coordinates of the m^p centerj the extent of the map, the scale, and 
grid interval. The FORTRAN edit descriptor for each numeric field is provided for clarity.

Row 1 SControl 
Row 2

Col 1-2 
Col 4-8 
Col 10-13 
Col 15-19 

Row 3 
Col 1-5

Row 4 

Col 1-5

Row 5

Col 1-10 

Row 6

Col 1-5 

Row 7 Blank

Degree portion of the map center latitude (e.g., 37). Format: 12.
Minute portion of the map center latitui
Degree portion of the map center longitude (e.g., 122). Format: 13. 
Minute portion of the map cenier longitude (e.g., 00.00). Format: F5.2.

EP-Extent of map from center to edge in minutes (e.g., 60.). Format: 
F5.0. Since one specifies on Ly one nui nber, the map will be a square of 
twice the extent.

GI-Grid mark interval in minui;es (e.g., 1 
will be plotted every GI minute
set GI=EP. 
direction.

A maximum of

Scale of map (e.g., 250000).

Size of station symbol in inches (e.g., C

Format:

e (e.g., 15.00). Format: F5.2.

5.). Format: F5.0. A grid mark
5 from the map center. If no gridis needed, 
10 grid marks will be plotted in either

10.0.

5). Format: F5.1.
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The following is a sample SControl section:

$Control
37 00.00 121 45.00
30.
7.5
250000.
.5

2.4 SLegend Section

The Legend section contains the title of the map and class information needed to build the map and 
legend

Row 1 SLegend
Row 2 The title of the map, the length depends on the size of the map. 
Row 3 The heading for the legend (i.e., Magnitude, Depth, etc...). 
Row 4 - n Classes, 0 < n < 20.

Col 1-5 Class interval lower bound. Format: F6.2.
Col 8 Symbol to be plotted for this class. Format: Al.
Col 10-15 Size of symbol for this class. Format: F6.3. 

Rowrt+1 Blank

The following is an example SLegend section:

$Legend
Loma Prieta Aftershock Sequence 10-21-89
Magnitude

0.
1.5
2.5
3.5
4.5
5.5
6.5
7.5

X
2
3
4
5
6
7
8

.15

.2

.25

.3

.35

.4

.45

.5

In this example, earthquakes of magnitudes 0 to 1.5 will be plotted as an X that is 0.15 inches tall, 
earthquakes of magnitudes >1.5 to 2.5 will be plotted as a 2 that is 0.2 inches tall, and so on.
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2.4 SStations Section

This section contains station location data. The Station 
following information is provided for each station in

data can be in any format as long as the 
the following order, one station per line:

A four letter station name. 
Degree portion of latitude. 
Minute portion of latitude. 
Degree portion of longitude. 
Minute portion of longitude.

The SStation section is composed as follows:

Row 1 SStations
Row 2 FORTRAN edit list for reading data, (i.e
Row 3-n Station data, 0 < n < 256.
Rown+1 Blank

The following is an example SStations section:

$Stations
(A4,I2,F5.2,1X,I3,F5.2) 
NFIV3741.90 12300.00 
NTAV3755.43 12235.70 
CADV3709.83 12137.55 
CAIV3751.68 12225.77 
CALV3727.07 12147.95 
CBWV3755.45 12206.40 
CCYV3733.10 12205.45

2.5 SPointData Section

, (2X,A4,I2,F5.2,1X,I3,F5.2))

wasThis section contains earthquake data. QMAP 
HYPO71PC summary cards but other data sets may be 
provided for each event in the following order, one event per line

LAT: Degree portion of latitude. 
XLAT: Minute portion of latitude. 
LON: Degree portion of longitude. 
XLON: Minute portion of longitude. 
Z: Variable to be plotted

10

designed specifically to use data from 
used as long as the following information is
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The $PointData section is composed as follows:

Row 1 $PointData
Row 2 FORTRAN edit list for reading the data.
Row 3-n Point data, 0 < n < 2000.
Row n+l Blank

Since the edit list is also used to read these values as text, the A edit descriptor is required and one 
must use the T edit descriptor to place the first numeric field (LAT). The edit list in the following 
example can be used to read data (Z = magnitude) from HYPO71PC summary files.

$PointData
(A51, T19, 12, IX, F5.2, IX, 13, IX, F5.2, 9X, F5.2) 
891018 4 15.20 37- 2.35 121-52.80 17.78 0.00 
891018 12 42.47 37-10.15 121-59.29 6.07 5.00 
891018 13 8.76 37-10.72 122- 2.49 11.95 4.30 
891018 15 10.86 37- 0.39 121-48.64 15.22 3.65 
891018 16 14.33 37-10.14 121-59.50 8.31 3.00

The A edit descriptor specifies the length of the line that will transmitted to the LOG file.

2.6 SLineData Section

This section contains coordinate pairs describing lines to be plotted on the map. The Line data can 
be in any format as long as the following information is provided for each pair in the following order, 
one pair per line:

Degree portion of latitude. 
Minute portion of latitude. 
Degree portion of longitude. 
Minute portion of longitude.

The SLineData section is composed as follows:

Row 1 SLineData
Row 2 FORTRAN edit list for reading the data.
Row 3-n Line data. The pen will be lifted when a blank line is encountered. Line 

data should be kept to a minimum do to the increase in the size of the PS

11
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Row n+l 
Row n+2

or PLT file. Some printers may have trouble if more than two or three 
thousand points are specified.
Blank 
$End

The following is an example SLineData section:

$LineData
(I2,F5.2,1X,I3,F5.2) 
3722.50 12207.50 
3637.50 12122.50

3645.00 12122.50
3722.50 12200.00

3722.50 12152.50
3652.50 12122.50

$End

This example will draw three diagonal lines on the map.

.7 Sample output

The map in figure 1 was generated using the LOMA.INP fil 
reduced by a factor of 5. The original map is tiled onto 1 1. i sheets o

the LOG file will contain; tl ic software version and name of the LOG fileAfter program execution,
the title of the map, all input parameters, station data nun ibered fix »m 
from one to n and any warnings about data points that ire

The following is an example of an abbreviated LOG file:

PC-QMAP PostScript Version 1.10 Log i

*** Control information ***
Center: 37 .00 121 45.00
Extent: 30.
Grid interval: 8.
Scale: 250000.
Station size: .50

12

1 to n, earthquake data numbered 
outside of the map boundaries.

ile: TEST.LOG

provided on the disk but has been 
paper and measures 28 V4" x 37 W.
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Aftershoc^c Sequencd\ - October 1989
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Figure 1.
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*** Legend, information ***
Title: Loma Prieta Aftershock Sequenceii 10-21*89
Subtitle: Magnitude
Class 1 .00 X .150
Class 2 1.50 2 .200
Class 3 2.50 3 .250
Class 4 3.50 4 .300
Class 5 4.50 5 .350
Class 6 5.50 6 .400
Class 7 6.50 7 .450
Class 8 7.50 8 .500

*** Station data ***
1 NFIV 37-41.90 123- .00
2 NTAV 37-55.43 122-35.70
3 CADV 37- 9.83 121-37.55
4 CAIV 37-51.68 122-25.77
5 CALV 37-27.07 121-47.95
6 CBWV 37-55.45 122- 6.40
7 CCYV 37-33.10 122- 5.45

*** DATA NO. 1 IS OUTSIDE MAP BOU1
*** DATA NO. 2 IS OUTSIDE MAP BOU1
*** DATA NO. 4 IS OUTSIDE MAP BOU1
*** DATA NO. 6 IS OUTSIDE MAP BOU1
*** DATA NO. 7 IS OUTSIDE MAP BOU1

*** Point data ***
1 - 891018 4 15.20 37- 2.35 12
2 - 891018 12 42.47 37-10.15 12
3 - 891018 13 8.76 37-10.72 12,
4 - 891018 15 10.86 37- 0.39 12
5 - 891018 16 14.33 37-10.14 12
6 - 891018 16 34.82 37-10.26 12
7 - 891018 16 54.39 37- 4.95 12
8 - 891018 19 17.30 37-10.00 12
9 - 891018 20 32.52 37-10.15 12

10 - 891018 22 7.00 37- 5.59 12
11 - 891018 22 56.16 36-56.63 12
12 - 891018 23 37.22 37- 2.70 12

TDARIES ***
TOARIES ***
ODARIES ***
TOARIES ***
VARIES ***

L-52.80 17.78
L-59.29 6.07
I- 2.49 11.95
L-48.64 15.22
L-59.50 8.31
L-59.92 9.02
L-55.32 9.96
L-59.31 10.36
L-59.19 6.95
L-53.77 8.26
L-40.95 4.08
L-45.97 2.04

0.00
5.00
4.30
3.65
3.00
2.90
3.75
3.80
3.10
2.90
2.90
3.95

14
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>» Notes on QMAPHP <«

QMAPHP was written using Microsoft FORTRAN 5.00.

Libraries required:
UPLOT.LIB - Uplot graphics interface library 1.10. 

Available from:
Small Systems Support 
2 Boston Harbor Place 
Big Water, UT 84741-0205 
(801) 675-5827 Voice 
(801) 675-3730 FAX

GEOGRAF.LIB - GeoGraf graphics library version 4.00 for MS FORTRAN. 
Available from: 

GeoComp Corp. 
66 Commonwealth Ave. 
Concord, MA 01742 
(800) 822-2669

The following sources files are included:

QMAP FOR 11018 09-08-91 2:28p  
CURSOR FOR 5006 06-30-91 10: lip
HP FOR 5865 09-08-91 4:57p
LABEL FOR 958 07-01-91 5:31p
LEGEND FOR 1980 07-01-91 5:30p
SSPLOT FOR 2892 07-01-91 4:54p
XYCORD FOR 3083 06-30-91 10: lip

QMAP MAK 1061 09-08-91 2:17p



$TITLE: 'Filespec: d:\code\qmaphp\qmap.fort 
!   Last edit: 08-Sep-1991 14:15, RB 
C   
C   QMAP1 was originally written in July
C  
C   QMAP1 was written as a general puirpose program to plot a

Each earthquake was
C   represented by a symbol of a user specified size. 
C  
C  Original code ported to Microsoft
C   Robert Banfill, Small Systems Suppor:, Box 410205, Big Water, UT, 
C   84741-0205, (801) 675-5827. 
C   
C  

1969 by W. H. K. Lee

FORTRAN 5.00 in March 1991

HP-GL Version 1.00, 30-Jun-1991, RB 
Started with PostScript version 1 .01

Version 1.10 08-Sep-1991, RB
Cleaned up, Output raw HPGL (.PLT) 
formatted for the LaserJet III.

file and HPGL-2 file (.LJ3)

PROGRAM QMAP

Pmax = max events, Smax » max # of stn's, 
Cmax » max classes, Gmax= max grid points 
PARAMETER (PMAX=2000, SMAX=256, CMAX-20, GMAX=200)

REALM glat(GMAX), glon(GMAX), gx(GMAX), gy(GMAX)
REAL*4 clat(2), clon(2), cx(2), cy(2)
REALM plat(PMAX), plon(PMAX), px(PMAX), py(PMAX)
REAL*4 Slat(SMAX), slon(SMAX), sx(SMAX), sylSMAX)
REAL*4 SZ(CMAX), c(CMAX), ht(PMAX)
REALM Hat, lion, Ix, ly, x, y, ds

CHARACTER sym(PMAX)*1
CHARACTER ista(SMAX)*4
CHARACTER frmt*80, card*80, s(CMAX)*l
CHARACTER plus*l, tri*l
CHARACTER driver*64, port*64, bufferi*128, ifile*64, lfile*64
CHARACTER title*80, subtitle*64

INTEGER*2 rows, cols 
INTEGER*4 pen

WRITE(*, ' (/,A,/)') ' PC-QMAP, HP-GL Version 1.10'

plus = '+' 
tri = CHAR(IO)

nmax = PMAX

Prompt for input filespec
ifile * 'QMAP.INP'
WRITE{*,' (A, \) ') ' Enter Input filesipec (QM&P. INP)->'
READ{*,' (A) ' ) buffer
IF (buffer(1:1) .NE. ' ') ifile = buffer

Open input file as unit 5
OPEN (UNIT-5, FILE=ifile, STATUS-'old', ERR

Prompt for input filespec 
Ifile = ifile(:INDEX(ifile, ' .', .TRUK.))//'LOG' 
CALL UPPER (Ifile)
WRITE (*,' (A,A,A, \) ') ' Enter Log filespec (' 

+ Ifile(:LEN_TRIM(Ifile) 
READ(*,'(A)') buffer 
IF (buffer(1:1) .NE. ' ') Ifile = buffer

=50000)



5
0., 3)
coli, 2)

CALL PLOTS (0)

! Plot paper lines 
CALL NEWPEN (8) 
DO r«0 . , rowi, 7

CALL PLOT (r,
CALL PLOT (r, 

ENDDO 
DO r»0., coli, 10.

CALL PLOT (0., r, 3)
CALL PLOT (rowi, r, 2) 

ENDDO

! Set origin
CALL PLOT (1., 0.5, -3)

! Read in legend section 
20010 READ (5,' (A) ') card 

CALL UPPER (card) 
IF (card(l:3) .EQ. '$LE') THEN 

READ (5,' (A) ') title 
READ (5,' (A) ') subtitle 
DO i=l, 20

30000 FORMAT (A, Tl, F6 .2, IX, Al, IX, F6 . 3)
READ(5, 30000) card, c(i), s(i), sz(i) 
IF (card(l:6) .EQ. ' ') THEN 

nc - i-1 
EXIT 

END IF 
ENDDO 

ELSE
GOTO 20010 

END IF
WRITE (6, ' (/,A) ' ) '*** Legend information ***' 
WRITE(6, ' (A,A) ' ) 'Title: ', title ( :LEN_TRIM (title) ) 
WRITE(6, ' (A,A) ' ) 'Subtitle: ', subtitle ( :LEN_TRIM (subtitle) ) 
DO i=l, nc

30001 FORMAT (A, 12, IX, F6 . 2, IX, Al, IX, F6 . 3)
WRITE(6 f 30001) 'Class', i, c(i), s(i), sz(i) 

ENDDO

zsz .5

Plot the title and legend
CALL NEWPEN (7)
CALL SYMBOL (0.,0.,0.7,title,90.,LENJTRIM(title))
CALL HP_SY (title(:LEN_TRIM(title)), 90, -.25, 0., 0.85)

Set origin for subsequent plot 
CALL PLOT (.25, 0., -3)

Generate grid points 
ng = 2*ep/gi-l 
IF (ng .LE. 0) GO TO 22 
IF (ng .GT. 10) ng - 10 
ngp = ng*ng 
DO 20 i=l, ng 
DO 20 j=l, ng 
k = (i-l)*ng+j 
glat (k.) = olat+ep-i*gi 
glon(k) = olon+ep-j*gi 
sym(k) « plus 
ht(k) =0.5 

20 CONTINUE
CALL XYCORD (olat, olon, glat, glon, ngp, gy, gx)

Plot grid points and boundaries
CALL SSPLOT (014, gx, gy, ngp, xleft, xright, ylower, yupper, 

+ xleng, yleng, sym, ht, scale) 
GO TO 225

Plot boundaries



22 CALL SSPLOT (014, gx, gy, 0, xleft, 
+ xleng, yleng, sym, ht, a

s;right, ylower, yupper, 
cale)

C Labeling lat and long of the boundaries 
225 i - clat (2)760. 

al - i
a2 - clat (2)-i*60. 
j - clon(l)760. 
bl - j
b2 - clon(l)-j*60. 
i - clat(1)760. 
cl - i
c2 - clat(l)-i*60. 
j - clon(2)760. 
dl - j
d2 = clon(2)-j*60. 
CALL NEWPEN (7)
CALL LABELX (0.5, 0.125, 0.25, bl, 
CALL LABELX (xl-2.25, 0.125, 0.25, bl, b2) 
CALL LABELY (xl-0.125, 0.5, 0.25, al., a2) 
CALL LABELY (xl-0.125, y1-2.0, 0.25, al, a2) 
CALL LABELX (xl-2.25, yl-0.375, 0.25, dl, d2) 
CALL LABELX (0.5, yl-0.375, 0.25, dl , d2) 
CALL LABELY (0.375, yl-2.0, 0.25, cl, c2) 
CALL LABELY (0.375, 0.5, 0.25, cl, c2)

C Read in station data and plot stations 
WRITE (6,' (7, A) ') '*** Station data I**' 

20020 READ(5,'(A)') card 
CALL UPPER(card) 
IF (card(l:3) .EQ. '$ST') THEN 

READ(5,'(A)') frmt 
DO i-1, SMAX

READ(5,frmt) ista(i), lat, xl 
IF (isca(i) (1:4) .EQ. ' ') 
WRITE(6,31) i, ista(i), lat, 

31 FORMAT(13,IX,A4,IX,12,'-' ,F5.2 
slat(i) = 60 
slon(i) = 60 
sym(i) = tri 
ht (i) = ssz 

ENDDO 
ELSE

GOTO 20020 
ENDIF

*REAL(lat)+xlat
*REAL(Ion)+xlon

t, Ion, xlon 
EXIT
lat, lorn, xlon 
!X,lX,t3,'-',F5.2)

nsp » i-1 
IF (nsp .LE. 
CALL XYCORD 
CALL NEWPEN 
CALL SSPLOT 

+ 
345 CONTINUE

0) GO TO 345 
(olat, olon, slat, slon 
(14) 
(104, sx, sy, nsp, xleft
xleng, yleng, sym, ht,

C Read in data format and data
WRITE(6,'(7,A)') '*** Point data ** 

20030 READ(5,'(A)') card 
CALL UPPER(card) 
IF (card(l:3) .NE. '$PO f ) THEN

GOTO 20030 
ELSE

READ(5,'(A)') frmt 
n = 1

40 READ (5, frmt) card, lat, xlat, lo 
IF (card(l:6) .EQ. ' ' ) GO 
plat (n) = 60.*REAL(lat)+xlat 
plon(n) = 60.*REAL(lon)+xlon 

C Find symbol for Z
41 DO 50 i=l, nc

IF (z .GT. C(i) \ GO TO 45 
sym(n) = s (i) 
ht(n) « sz(i) 
GO TO 55

nsp, sy, sx)

, xright, ylower, yupper, 
scale)

xlon, 
0 60



45 CONTINUE 
50 CONTINUE

sym(n) * s(nc)
ht(n) * sz(nc)

55 WRITE(6,56) n, card(:LEN_TRIM(card))
56 FORMAT(IS,' - ',A) 

565 n « n+1
IF (n .LE. nmax) GO TO 40
WRITE(6,'(A)') '*** ERROR: To many data points, ', 

+ 'remaining points ignored ***' 
END IF

C Plot data 
60 npoint * n-1

IF (npoint .LE. 0) GO TO 80
CALL XYCORD (olat, olon, plat, plon, npoint, py, px) 
CALL NEWPEN (15)
CALL SSPLOT (114, px, py, npoint, xleft, xright, ylower, yupper, 

+ xleng, yleng, sym, ht, scale)

! Read in line data 
CALL NEWPEN (6) 
ds - l.EOS/scale 

20040 READ(5,'(A)',END=80) card 
CALL UPPER(card) 
IF (card(1:3) .NE. '$LI') THEN

GOTO 20040 
ELSE

READ(5,'(A)',END=80) frmt
pen = 3
DO WHILE (.TRUE.)

READ(5,'(A)',END=80) card 
CALL UPPER(card)
IF (card(1:6) .EQ. ' ') THEN 

pen = 3 
CYCLE 

ELSEIF (card(1:4) .EQ. '$END') THEN
EXIT 

ENDIF
READ(card,frmt) lat, xlat, Ion, xlon 
Hat - 60.*REAL(lat)+xlat 
lion = 60.*REAL(lon)+xlon
CALL XYCORD ( olat, olon, Hat, lion, 1, ly, Ix) 
x = (Ix-xleft)*ds 
y = (ly-ylower)*ds 
CALL PLOT (x, y, pen) 
IF (pen .EQ. 2) THEN 

CALL HP_LT (x, y) 
ELSE

CALL HP_MT (x, y) 
ENDIF 
pen = 2 

ENDDO 
ENDIF

80 CALL NEWPEN (3)
CALL LEGEND (.75, 2., scale, subtitle, nc, c, s, sz, rowi, coli)

ikey - KCHARIN ()

100 CLOSE(5) 
CLOSE(6)
CALL PLOT (O.,0.,999) 
ierr = GCLOSE () 
CALL HP_CLOSE (rows, COIs) 
GOTO 99999

50000 WRITE(*,'(/,A,A)') ' ERROR: Cannot open ', 
+ ifile(:LEN_TRIM(ifile))

99999 STOP' ' 
END

-' r r\
_«J y



5TITLE: 'Filespec: d:\code\qmap\cursor.for 1
   Last edit: 13-Apr-1991 19:44, RB

   Put up a box cursor, return x y of t^>p middle

SUBROUTINE CURSOR (x, y, xlen, ylen, uxmax, uymax) 

IMPLICIT INTEGER*2 (i-n)

COMMON /cur/ iux, iuy, ilx, ily, iuxo, iuyo,
INTEGER*2 iux, iuy, ilx, ily, iuxo, 
INTEGER*! sav{84)

REAL*4 x, y, xlen, ylen 
INTEGER*! oldcolor

INTEGER*2 SFCOL 

INCLUDE 'driver.inc'

iuyo, ilxo, ilyo
ilxo, ilyo, sav

x
y
xcon 
ycon

iux * 
iuy « 
ilx » 
ily »

x+1.25 
y+.5

1 xmax/uxmax 
= ymax/uymax

INT2{(x+xlen)*xcon) 
INT2((y+(ylen/2.))*ycon) 
INT2(x*xcon) 
INT2((y-(ylen/2.))*ycon)

oldcolor = INTl(currfcolor) 

10000 CALL CURDRAW ()

!   Get a keystroke 
20000 nkey = 0

nkey = KCHARINO

i   see if shifted nav key, set step size
IF (nkey .GE. 49 .AND. nkey .LE. 57) THEN

istep = 1 
ELSE

istep = 10 
END IF

SELECT CASE (nkey)
CASE (19712,54) !Right

IF (iux+istep -GE. xmax-1) GOTO 20000
iux = iux + istep
ilx = ilx + istep 

CASE (19200,52) '.Left
IF (ilx-istep .LT. 0) GOTO 20000
ilx * ilx - istep
iux = iux - istep 

CASE (18432,56) !Up
IF (iuy+istep .GE. ymax-1) GOTO 20003
iuy = iuy + istep
ily = ily + istep 

CASE (20480,50) !Down
IF (ily-istep .LT. 0) GOTO 2(1000
ily = ily - istep
iuy = iuy - istep 

CASE DEFAULT
i2key = nkey 

END SELECT

!   Restore the screen 
30000 CALL CURRESTORE ()



!   If not an exit key, go agian
IF (i2key .NE. nkey) GOTO 10000

!   Translate coords, restore current foreground color 
90000 x - REAL(ilx)/xcon-1.25

y - REAL(ily+((iuy-ily)/2))/ycon-.5
ierr - SFCOL(oldcolor)

RETURN 
END

SUBROUTINE CURDRAW () 

IMPLICIT INTEGER*2 (i-n)

COMMON /cur/ iux, iuy, ilx, ily, iuxo, iuyo, ilxo, ilyo, sav 
INTEGER*2 iux, iuy, ilx, ily, iuxo, iuyo, ilxo, ilyo 
INTEGER*! sav (84)

INTEGER*2 RPIXEL, WPIXEL, SFCOL 

INCLUDE ' driver. inc'

j - 0
ierr - SFCOL ( INT1 (nfcolors-1) )
iuxo » iux
iuyo « iuy
ilxo = ilx
ilyo = ily

DO i = ily, ily+10

sav(j) - RPIXEL (ilx, i) 
ierr °= WPIXEL (ilx, i)

ENDDO
DO i = ilx+1, ilx+10

j - j + l
sav(j) - RPIXEL(i, ily)
ierr = WPIXEL (i, ily)

ENDDO
DO i = iuy, iuy-10, -I

j - J+l
sav(j) = RPIXEL (iux, i)
ierr « WPIXEL (iux, i)

ENDDO
DO i = iux-1, iux-10, -1 

j = j+l
sav(j) = RPIXEL (i, iuy) 
ierr = WPIXEL (i, iuy)

ENDDO

DO i = ily, ily+10 
j = j+l
sav(j) = RPIXEL (iux, i) 
ierr » WPIXEL (iux, i)

ENDDO
DO i - ilx+1, ilx+10 

j = j+1
sav(j) = RPIXEL (i, iuy) 
ierr = WPIXEL (i, iuy)

ENDDO
DO i = iuy, iuy-10, -1

j - j + l
sav(j) = RPIXEL(ilx, i)
ierr - WPIXEL (ilx, i) 

ENDDO 
DO i - iux-1, iux-10, -1

j = j + l
sav(j) = RPIXELU, ily)

n



xerr 
ENDDO

RETURN 
END

WPIXELU, ily)

SUBROUTINE CURRESTORE {) 

IMPLICIT INTEGER*2 (i-n) 

COMMON /cur/ iux, iuy, ilx, ily, iuxo, iuyo, ilxo, ilyo, sav
INTEGER*2 iux, iuy, ilx, ily, iuxo, 
INTEGER*! sav{84)

INTEGER*2 WPIXEL, SFCOL

DO i * ilyo, ilyo+10
j " J + 1
ierr - SFCOL (sav (j) )
ierr - WPIXEL {ilxo, i)

ENDDO
DO i » ilxo+1, ilxo+10 

j - j + 1
ierr - SFCOL { sav (j) ) 
ierr - WPIXEL (i, ilyo)

ENDDO
DO i » iuyo, iuyo-10, -1 

j - j + 1
ierr - SFCOL (sav(j) ) 
ierr = WPIXEL (iuxo, i)

ENDDO
DO i = iuxo-1, iuxo-10, -1 

j = j+1
ierr = SFCOL ( sav ( j) ) 
ierr = WPIXEL(i, iuyo)

ENDDO

DO i = ilyo, ilyo+10 
j = j + 1
ierr = SFCOL (sav(j) ) 
ierr = WPIXEL (iuxo, i)

ENDDO
DO i » ilxo+1, ilxo+10 

j = j + 1
ierr = SFCOL (sav (j) ) 
ierr = WPIXEL (i, iuyo)

ENDDO
DO i = iuyo, iuyo-10, -1 

j = j+1
ierr = SFCOL (sav ( j) ) 
ierr = WPIXEL (ilxo, i)

ENDDO
DO i = iuxo-1, iuxo-10, -1

j - J + 1
ierr = SFCOL (sav (j) ) 
ierr = WPIXEL (i, ilyo) 

ENDDO

RETURN 
END

iuyo, ii.xo, ilyo



$TITLE: 'Filespec: d:\code\qmaphp\hp.for' 
;   Last edit: 08-Sep-1991 14:01, RB 
i
! Output routines for HP-GL
i
t ______________________________________

SUBROUTINE HP_INIT (ifile)

CHARACTER buffer*128, ofile*64, ifile*64, Ij3file*64 
COMMON /hp/ ofile, IjSfile

! Prompt for output filespec
ofile - ifile(:INDEX(ifile,'.',.TRUE.))//'PLT' 
CALL UPPER (ofile)
WRITE{*,'(A,A,A,\)') ' Enter HP-GL plot output filespec (', 

+ ofile(:LEN_TRIM(ofile)),')->' 
READ(*, ' (A) ' ) buffer 
IF (buffer(1:1) .NE. ' ') ofile - buffer

! Build LaserJet III output filespec
IjSfile - ofile{:INDEX(ofile,'.',.TRUE.))//'LJ3'

! Open HP-GL output file as unit 10 
OPEN (UNIT=10, FILE-ofile)

99999 RETURN 
END

SUBROUTINE HP_LT (x, y) 

REAL*4 x, y, xl, yl

xl = x+1.25 
yl - y+.5

10001 FORMAT ('PD' ,F6.2,',',F6.2,' ;' ) 

WRITE(10,10001) xl, yl

RETURN 
END

;__________________ ___  _ ______

SUBROUTINE HP_MT (x, y) 

REAL*4 x, y, xl, yl

xl - x+1.25 
yl = y+.5

10002 FORMAT ('PU',F6.2,',',F6 .2,' ;')

WRITE(10,10002) xl, yl

RETURN 
END

SUBROUTINE HP_SY (st, an, x, y, ht)

INTEGER*2 an, In
REAL*4 ht, x, y, PI, degrad, sina, cosa, xl, yl
CHARACTER St* (*)
CHARACTER buf*l28

xl - x+1.25 
yl = y+.5



PI - 4.*ATAN(1.)
degrad - PI/180.
cosa « COS(REAL(an)*degrad)
sina - SIN(REAL(an)*degrad)

10003 FORMAT ('PU',F6.2,',',F6.2,';',

+ 'DI'^F4.2^''''F4.2'';', 
+ 'LB',A,';')

In - LEN_TRIM(st)
buf - st(:ln)//CHAR(3)
In - ln+1

IF (ht .GT. 0) THEN
WRITE(10,10003) xl, yl, ht*.8, ht

ELSE
ht - ABS(ht)
WRITE(10,10003) xl, yl-((ht*.8)*(REAL(lnJ/2.)

cosa, sina, buf ( :
END IF

RETURN 
END

cosa, sina, buf(:ln)

ht*.8, ht,
In)

SUBROUTINE HPJTRI (ht, x, y) 

REAL*4 ht, x, y, xl, yl

xl
yi

x+1.25 
y+.5

10004 FORMAT ('PU',F6.2,',',F6.2,';', 
+ 'PD',F6.2,',',F6.2,',',

WRITE(10,10004) xl-(ht/2.), yl,
I- xl+(ht/2.), yl-(ht/
i- xl+(ht/2.), yl+(ht/

xl-(ht/2.), yl

RETURN 
END

SUBROUTINE HP_CRS (ht, x, y) 

REAL*4 ht, x, y, xl, yl

xl = x+1.25 
yl = y+.5

10005 FORMAT ('PU',F6.2,',',F6.2,';',
+ 'PD',F6.2,',',F6.2,';',
+ 'PU',F6.2,' r ',F6.2,';',
+ 'PD',F6.2,',',F6.2,';')

WRITEdO, 10005) xl-(ht/2.), yl,
-I- xl+(ht/2.), yl,
+ xl, yl-(ht/2.),
+ xl, yl+(ht/2.)

RETURN 
END



SUBROUTINE HP_LL (uval, sym, hgt, Ival, ang, x, y)

REAL*4 hgt, x, y
INTEGER*2 ang, In
CHARACTER uva!*(*), sym*(*), lval*(*)
CHARACTER buf*32

In - LENJTRIM (Ival) 
buf - Ival (: In)//" <" 
In = LEN_TRIM (buf)

CALL HP_SY (buf(:ln), ang, x, y- (REAL (In) *. 19) -.35, .4) 

CALL HP_SY (sym, ang, x, y-(hgt*.16), hgt)

IF (uval (1:1) .NE. ' ') THEN
In = LENJTRIM (uval)
buf = '<= ' //uval (: In)
In = ln+3
CALL HP_SY (buf(rln), ang, x, y+.35, .4) 

ENDIF

RETURN 
END

SUBROUTINE HP_CLOSE (rows, cols)

INTEGER*2 rows, cols, i, j
CHARACTER buf*256, ofile*64, Ij3file*64
COMMON /hp/ ofile, IjSfile

10000 FORMAT (A1,'%OB',/,
+ ' SP 2 ; ' ,
-I- ' PW 0 ; ' ,
+ 'PU203,508;',

+ 'SI;',
+ 'SL.15;',/,
+ 'LBSheet ',11,' :',!!,' of ',12, A,
+ 'SL;')

!    Registration mark
10001 FORMAT (' PU' , 14, ' , ' , 14, ' ; ' ,

+ 'CI101;PR;PU-152,0;PD304, 0 ;PU-152, -152;PDO, 304;PA;

10002 FORMAT ('IP 254, 254, 7874, 9906; IW 254,254,7874,9906;')

10003 FORMAT('SC',F6.2,',',F6.2,',',F6.2,',',F6.2,';') 

WRITE (*,' (/,/)')

OPEN (ll,FILE=lj3file)

DO i=l, rows 
DO j=l, cols

WRITE (*, ' (A,I2,A,I2) ' )
+ ' -(-Generating HPGL-2 output : ' , 
+ i ' : ' j

WRITE (ll', 10000) CHAR(27), i, j, rows*cols, CHAR(3)

WRITE (11, 10001) 254, 254
WRITE (11, 10001) 7874, 254
WRITE (11, 10001) 7874, 9906
WRITE (11, 10001) 254, 9906

WRITE (11, 10002)
WRITE (11, 10003) (i-l)*7.5, i*7.5, (j-l)*9.5, j*9.5

REWIND (10)

 * r~; p



DO WHILE (.TRUE.)
READ (10,FMT='(A)',END»2000Q) buf 
WRITE (11, ' (A) ') buf (:LEN__TR:tM(buf) )

ENDDO

20000 WRITE(11,'(A,A)') CHAR(27), 'E
ENDDO 

ENDDO

CLOSE(10) 
CLOSE(11)

WRITE (*,'(A,A)') '+HPGL-2 output foe LaserJet III in: ', 
+ lj3file(:LEN_JTRIM{lj3file) )//'

WRITE (*,'(/,A,A)') ' Raw HPGL output in: ', 
+ ofile(:LEN__TRIM(ofile))

RETURN 
END



3TITLE: 'Filespec: d:\code\qmaphp\label.for'
!   Last edit: 30-Jun-1991 20:09, RB
C  
C   Label routines
C  
c                                   

SUBROUTINE LABELX (xs, ys, ht, fl, f2)

REAL*4 xs, ys, ht, fl, f2 
CHARACTER longitude*9

10 FORMAT (13,' ',12.2,'.'12.2)
WRITE(longitude,10) INT(fl), INT(f2), INT((f2-INT(f2))*100) 
CALL SYMBOL (xs, ys, ht, longitude, 0., 9)

CALL HP_SY (longitude, 0, xs, ys, ht*1.5)

RETURN 
END

SUBROUTINE LABELY (xs, ys, ht, fl, f2)

REAL*4 xs, ys, ht, fl, f2 
CHARACTER latitude*8

10 FORMAT (12,' ',12.2,' .'12.2)
WRITE(latitude,10) INT(fl), INT(f2), INT((f2-INT(f2))*100) 
CALL SYMBOL (xs, ys, ht, latitude, 90., 8)

CALL HP_SY (latitude, 90, xs, ys, ht*1.5)

RETURN 
END

o



$TITLE: 'Filespec: d:\code\qmaphp\legend.
   Last edit: 30-Jun-1991 20:09, RB

   Creates the map legend

lor 1

SUBROUTINE LEGEND (x, y, scale, subtitle, nc, c, s,sz,rowi,coli)

IMPLICIT INTEGER*2 (i-n)

REAL*4 x, y, scale, c{*), sz(*), ro
INTEGER*2 nc, ilen
CHARACTER subtitle*(*), S*l(*)

CHARACTER bufl*64, buf2*64, uval*6,

coldj

lval*6

Establish location 
xlen = 1.5 
DO i*l, nc

xlen « xlen+sz(i) 
ENDDO
ylen - LEN_TRIM(subtitle)*.35 
IF (ylen .LT. 2.) ylen - 2. 
CALL CURSOR (x, y, xlen, ylen, rowi, coli)

Place legend title 
ilen = LEN_TRIM(subtitle) 
CALL SYMBOL (x+.5, y, .35, subtitle, 90., 
CALL HP_SY (subtitle(:ilen), 90, x+.5, 

+ y-((REAL(ilen)/2.)*.28) , .6)

Legend lines 
x = x+1. 
DO i=l, nc

WRITE(bufl, ' (F5.2)') c(i) 
Ival - bufl (I/TRIM (bufl) :) 
IF (C(i+l) .NE. 0.) THEN

WRITE(buf1,'(F5.2)') c(i+i)
uval = bufl(LTRIM(bufl):) 

ELSE
uval - ' ' 

ENDIF 
IF (sz(i) .GE. .2) THEN

x - x+sz(i) 
ELSE

x = x+.2 
ENDIF 
CALL SYMBOL (x, y-.75, .25, Ival, 90., -5)
CALL SYMBOL (x, y-(sz(i)/2.), 52
IF (uval(l:l) .NE. ' ') 

h CALL SYMBOL (x, y+.75, .25, uval, 90., -5)
CALL HP_LL (uval, s(i), sz(i), Ival, 90, x, y) 

ENDDO

Place scale
I23456789al234 

bufl - 'Scale =1:' 
WRITE(buf2, ' (F10.0)') scale
bufl(ll:) = buf2(LTRIM(buf2):INDEX 
ilen = LEN_TRIM(bufl) 
CALL SYMBOL (x+.5, y, .2, bufl, 90 
CALL HP_SY (bufl(:LENJTRIM(buf1)), 

r y-((REAL(ilen)/2.)*.19

RETURN 
END

(i), s(i), 90., -1)

buf2,'.

, -ilen 
90, x+.
, -4)

' , .TRUE.)-1)

5,



$TITLE: 'Filespec: d:\code\qmaphp\ssplot.for'
!    Last edit: 30-Jun-l991 20:10, RB
C   
C    Subroutine SSPLOT
C   
C    Special symbol plot using USGS plotter
C   
C    Arguments:
C    ICODE
C    1st digit
C    =0 - New plot
C    =1 - Same axis
C    2nd digit
C    =0 - Center symbol on tri
C    =1 - Center symbol from keypunch
C    3rd digit
C    *0 - No axis
C    =1 - X axis
C    -2 - X axis and Y axis
C    =3 - All four axes
C   
f*  . . »

c  
c  
c  
c  
c  
c  
c  
c  
c  
c  
c  
c  
r___   .

XARRAY
YARRAY
NPOINT
XLEFT
XRIGHT
YLOWER
YUPPER
XLENG
YLENG
SYM
HEIGHT
SCALE

- Array of X coordinates
- Array of Y coordinates
- Number of points
- X value at left side of X axis
- X value at right side of X axis
- Y value at lower end of Y axis
- Y value at upper end of Y axis
- Length of X axis
- Length of Y axis
- Symbol to be used
- The height of the symbol to be plotted
- Scale of map to be plotted

SUBROUTINE SSPLOT (icode, xarray, yarray, npoint, xleft, xright,
+ ylower, yupper, xleng, yleng, sym, height,
+ scale)

REAL* 4 xarray {*) , yarray {*), height (*) 
CHARACTER sym(*)*l

Initialization
ic » icode/100
jc - (icode/10)- (icode/100) *10
kc - icode-ic*100-jc*10
xl = xleng
yl - yleng
ds - l.EOS/scale

Test for ic
IF (ic .NE. 0) GO TO 15

Draw axes
IF (kc .LE. 0) GO TO 15 
CALL PLOT (xl, 0., 2) 
CALL HP_MT (0., 0.) 
CALL HP_LT (xl, 0.) 
IF (kc-2) 15, 12, 11

11 CALL PLOT (xl, yl, 2) 
CALL HP_LT (xl, yl) 
CALL PLOT (0., yl, 2) 
CALL HP_LT (0., yl)

12 CALL PLOT (0., 0., 2) 
CALL HP_LT ( 0 . , 0 . )

15 CALL PLOT (0., 0., 3)
IF (npoint .LT. 1) RETURN

Check bounds
DO 30 i=l, npoint

.«'-'> 
_ O \j



k - i
IF (xarray(i) .LT. xleft) GO TO 25 
IF (xarray(i) .GT. xright) GO TO 25 
IF (yarray(i) .LT. ylower) GO TO 25 
IF (yarray(i) .GT. yupper) GO TO 25

Center symbol
18 x - (xarray(i)-xleft)*ds 

y «= (yarray (i)-ylower) *ds 
CALL SYMBOL (x, y, height(k) , sym(k)| 90.,

SELECT CASE (ICHAR(sym(k))) 
CASE (43)

CALL HP_CRS (height(k), x, y) 
CASE (10)

CALL HP_TRI (height(k), x f y) 
CASE DEFAULT

CALL HP_SY (sym(k) f 90 f x+(height(k)*.5),

END SELECT 
GO TO 30

y-(height(k)*.4) , height(k))

25 WRITE(6,26) k
26 FORMAT(' *** DATA N0. f ,l5,' IS OUTSIDE MAP BOUNDARIES ***') 
30 CONTINUE

RETURN 
END



STITLE: 'Filespec: d:\code\qmap\xycord.for' 
!   Last edit: 05-Apr-199l 17:23, RB 
C  

Subroutine XYCORD to compute the absolute coordinates PX and 
PY for N points whose latitude and longitude are PLAT and PLON

C   
C  
c 
c  
c  
c  
c  
c  
c  
c  
c 

with respect to the origin given by OLAT and OLON, 

Latitudes and longitude must be given in minutes. 

PX and PY are givin in 10**5 inches. 

Calculations apply mainly to latitudes between 01 and 701

SUBROUTINE XYCORD (olat, olon, plat, plon, n, px, py) 

REAL mlat

DIMENSION plat(*), plon(*), px(*), py(*) 
DIMENSION a (75), b(75)

DATA
+
1
+
2
+
3
+
4
+
5
+
6
+
7
DATA

+
1
+
2
+
3
+
4
+
5
+
6
+
7

a /I
1
1
1
1
1
1
1
1
1
1
1
1
1
1

b/ 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.855365,

.855414,

.855555,

.855786,

.856100,

.856488,

.856937,

.857435,

.857964,

.858512,

.859061,

.859592,

.860094,

.860544,

.860934,

.842808,

.842950,

.843372,

.844062,

.844998,

.846153,

.847495,

.848980,

.850565,

.852202,

.853842,

.855433,

.856928,

.858283,

.859452,

1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0

.855369,

.855434,

.855595,

.855842,

.856173,

.856573,

.857033,

.857538,

.858074,

.858623,

.859170,

.859695,

.860187,

.860627,

., 0., 0,

.842813,

.843011,

.843488,

.844230,

.845213,

.846408,

.847781,

.849290,

.850890,

.852531,

.854165,

.855742,

.857212,

.858553,

., 0., 0

1
1
1
1
1
1
1
1
1
1
1
1
1
1

. ,
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. ,

.855374,

.855458,

.855638,

.855902,

.856248,

.856661,

.857132,

.857643,

.858184,

.858734,

.859276,

.859798,

.860279,

.860709,
O./
.842830,
.843085,
.843617,
.844408,
.845437,
.846670,
.848073,
.849605,
.851217,
.852860,
.854487,
.856045,
.857490,
.858775,
O./

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

855383,
855487,
855683,
855966,
856325,
856750,
857231,
857750,
858294,
858842,
859384,
859896,
860369,
860787,

842858,
843170,
843755,
844595,
845668,
846938,
848372,
849922,
851543,
853188,
854805,
856345,
857762,
859008,

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

.855396

.855520

.855733

.656031

.856404

.856843

.857331

.857858

.858403

.858951

.859488

.859995

.860459

.860861

.842898

.843265

.843903

.844792

.845907

.847213

.848673

.850242

.851873

.853515

.855122

.856640

.858025

.859235

,
,
r

r
r

t
t
t
t
t
t
t

t
t

t
t

t
t
t
i

t
t

t
t
t

t

t
t

DO 10 i-1, n 
dlat = plat (i) -olat 
dlon = plon(i)-olon 
mlat = (plat (i) +olat) 7120 . 
jlat = mlat 
k » jlat+1 
IF (k .LT. 1) k - 1 
IF (k .GT. 71) k - 71 
flat = mlat- jlat 
aa - a(k)+flat* (a(k+l)-a(k) ) 
bb » b(k)+flat*(b(k+l)-b(k) ) 
x « aa*COS (mlat*. 0174533) *dlon 
y = bb*dlat 
px(i) - -x*0. 393696 
py(i) - -y*0. 393696 

10 CONTINUE

RETURN 
END



Sun 16-Aug-1992 15:48, KB

>» Notes on QMAPPS <«

QMAPPS was written using Microsoft FORTRAN 5.00.

Libraries required:
UPLOT.LIB - Uplot graphics interfaces library 1.10. 

Available from:
Small Systems Support 
2 Boston Harbor PJ.ace 
Big Water, UT 8<[741-020& 
(801) 675-5827 Vo:.ce 
(801) 675-3730 FAX

GEOGRAF.LIB - GeoGraf graphics librar 
Available from: 

GeoComp Corp. 
66 Commonwealth Aire. 
Concord, MA 0174i! 
(800) 822-2669

The following files are included

QMAP
CONVERT
CURSOR
LABEL
LEGEND
MAKEQMAP
PS
SSPLOT
XYCORD

FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR

PLOTLIB INC 
PS_FORMS INC

CONVERT MAK 
MAKEQMAP MAK 
QMAP MAK

TEST INP 

QMAP HDR PS

10781
1235
5006
956

1983
1645
6843
3106
3083

1739
914

736
544

1083

1255

3794

09-V5-91 
04-15-91 
04-13-91 
04-08-91 
09-15-91 
09-15-91 
09-08-91 
09-15-91 
04-05-91

08-04-91 
04-15-91

04-12-91 
09-15-91 
09-15-91

09-15-91 

04-13-91

6:57p 
8:01p 
9:37p 

10:59p 
7:00p 
4: lip 
4:24p 
2:03p 
6:38p

2:12p 
8:22p

3:30p 
3:49p 
7:02p

6:38p 

5:56p

version 4.00 for MS FORTRAN,



$TITLE: 'Filespec: d:\code\qmapps\qmap.for'
!   Last edit: 08-Sep-1991 16:18, RB
C  
C   QMAP1 was originally written in July 1969 by W. H. K. Lee
C  
C   QMAP1 was written as a general purpose program to plot a
C   maximum of 2500 earthquakes on a map. Each earthquake was
C   represented by a symbol of a user specified size.
C  
C   Original code ported to Microsoft FORTRAN 5.00 in March 1991
C   Robert Banfill, Small Systems Support, Box 410205, Big Water, UT,
C   84741-0205, (801) 675-5827.
C  
c                                                           

PROGRAM QMAP

! Pmax « max events, Smax « max # of stn's, 
! Cmax « max classes, Gmax= max grid points

PARAMETER (PMAX=2000, SMAX=256, CMAX*20, GMAX=200)

REAL*4 glat(GMAX), glon(GMAX), gx(GMAX), gy(GMAX)
REAL*4 clat(2), don (2), cx(2), cy(2)
REAL*4 plat(PMAX), plon(PMAX), px(PMAX), py(PMAX)
REAL*4 slat(SMAX), slon(SMAX), Sx(SMAX), sy(SMAX)
REAL*4 sz(CMAX), C(CMAX), ht(PMAX)
REAL*4 Hat, lion, Ix, ly, x, y, ds

CHARACTER sym(PMAX)*!
CHARACTER ista(SMAX)*4
CHARACTER frmt*80, card*80, s(CMAX)*l
CHARACTER plus*l, tri*l
CHARACTER driver*64, port*64, buffer*l28, ifile*64, lfile*64
CHARACTER title*80, subtitle*64

INTEGER*2 rows, cols 
INTEGER*4 pen

WRITE(*,'(/,A,/)') ' PC-QMAP PostScript Version 1.02'

plus = '+' 
tri * CHAR(10)

nmax = PMAX

! Prompt for input filespec 
ifile = 'QMAP.INP'
WRITE(*, r (A,\)')   Enter Input filespec (QMAP.INP)->' 
READ(* r ' (A) ') buffer 
IF (buffer(1:1) .NE. ' ') ifile = buffer

! Open input file as unit 5
OPEN (UNIT=5, FILE-ifile, STATUS-'old', ERR=50000)

! Prompt for input filespec
Ifile = ifile(:INDEX(ifile r '.',.TRUE.))//'LOG' 
CALL UPPER (Ifile)
WRITE(*,'(A,A,A,\)') ' Enter Log filespec (', 

+ Ifile(:LEN_TRIM(Ifile)),')->' 
READ(*,' (A) ' ) buffer 
IF (buffer(1:1) .NE. ' ') Ifile = buffer

! Redirect unit 6 (all terminal output) to a log file 
OPEN (UNIT=6, FILE-lfile)

I WRITE(6,5) 'PC-QMAP PostScript Version 1.02 Log file: ',
+ Ifile(:LEN_TRIM(Ifile)) 

5 FORMAT(A,A,/)

CALL PS_INIT (ifile) 

! Initialize graphics routines



CALL GETARG (0, driver, ierr)
driver(INDEX(driver, f \', .TRUE.)+!:) - ' SCREEN.DRV$'
ierr » LDDRV (driver)
IF (ierr .LT. 0) THEN

WRITE(*,'(/,A,A)') ' ERROR: Unable load driver: ', 
+ driver (:LEN_TRlM (driver))

STOP' ' 
END IF
port - 'CON:' 
ierr - INIPLT (port, 0) 
IF (ierr .LT. 0) THEN

WRITE(*,'(/,A,A,I5)') ' ERROR: Unable to

STOP' ' 
END IF

port (:LEN_JJ'RIM(port)) , ierr
initialize: ',

! Read in control section 
20000 READ(5,'(A)',END=100) card 

CALL UPPER(card) 
IF (card(l:3) .EQ. '$CO') THEN

READ(5, (I2,1X,F5.2,1X,I3,1X,F5.:!)') lat, xlat, Ion, xlon
READ(5, (F5.0)') ep
READ(5, (F5.0)') gi
READ(5, (F10.0)') scale
READ(5, (F5.2)') ssz 

ELSE
GOTO 20000 

END IF
WRITE(6,'(A)') '*** Control information *** 
WRITE(6,' (A,I2,1X,F5.2,1X,I3,1X,F5.;2)') 'Center; 

+ lat, xlat, Ion, xlon 
WRITE(6,'(A,F5.0)') 'Extent: ', ep 
WRITE(6,'(A,F5.0)') 'Grid interval: 
WRITE(6,'(A,F10.0)') 'Scale: ', scale 
WRITE(6,'(A,F5.2)') 'Station size: ', ssz

olat - 60.*REAL(lat)+xlat 
olon - 60.*REAL(lon)-(-xlon

C Generate plot bounds 
clat (1) = olat-t-ep 
clon(l) = olon+ep 
clat(2) = olat-ep 
clon(2) » olon-ep
CALL XYCORD (olat, olon, clat, clon|, 2, cx,j cy) 
xright =  cy(2) 
xleft - cy(l) 
yupper =  ex (2) 
ylower = cx(l)
xleng - (xright-xleft)*1.E05/scale j 
yleng = (yupper-ylower)*l.E05/scale 
xl =* xleng 
yl = yleng

! Figure out how many pages needed for output
rows = INT(xleng/7 .5*)+!
cols = INT (yleng/10.)-t-1
rowi = REAL(rows)*7.5
coli - REAL(cols)*10.

Let's plot.. .
CALL WINDOW (0., 0., rowi+.l, coli+
CALL PLOTS (0)

Plot paper lines 
CALL NEWPEN (8) 
DO r=0., rowi, 7.5

CALL PLOT (r, 0., 3)
CALL PLOT (r, coli, 2) 

ENDDO 
DO r=0., coli, 10.

CALL PLOT (0., r, 3)

.1)



CALL PLOT (rowi, r, 2) 
ENDDO

! Set origin
CALL PLOT (1., 0.5, -3) 
CALL PSJTR (1., 0.5)

! Read in legend section 
20010 READ(5,' (A) ' ) card 

CALL UPPER(card) 
IF (card(1:3) .EQ. '$LE') THEN 

READ(5,'(A)') title 
READ(5,'(A)') subtitle 
DO i-l f 20

30000 FORMAT (A, Tl,F6.2,IX,Al,IX,F6.3)
READ(5,30000) card, c(i), s(i), sz(i) 
IF (card(l:6) .EQ. ' ') THEN 

nc = i-1 
c(i) - 999. 
EXIT 

ENDIF 
ENDDO 

ELSE
GOTO 20010 

. ENDIF
WRITE(6,'(/,A)') '*** Legend information ***' 
WRITE(6 f f (A,A)') 'Title: ',title(:LEN_TRIM(title)) 
WRITE(6,'(A,A)') 'Subtitle: ',subtitle(:LEN_TRIM(subtitle)) 
DO i=l, nc

30001 FORMAT (A,12,IX,F6.2, IX, Al,IX, F6.3)
WRITE (6,30001) 'Class', i, c(i), s(i), sz(i) 

ENDDO

zsz * .5

! Plot the title and legend 
CALL NEWPEN (7)
CALL SYMBOL (0.,0.,0.7,title,90.,LENJTRIM(title)) 
CALL PS_SY (title(:LEN_TRIM(title)), 90, 0., 0., 0.85)

C Set origin for subsequent plot 
CALL PLOT (.25, 0., -3) 
CALL PS_TR (.25, 0.)

C Generate grid points 
ng = 2*ep/gi-l 
IF (ng .LE. 0) GO TO 22 
IF (ng .GT. 10) ng = 10 
ngp = ng*ng 
DO 20 i=l, ng 
DO 20 j-1, ng 
k = (i-1)*ng+j 
glat (k) = olat+ep-i*gi 
glon(k) « olon+ep-j*gi 
sym(k) = plus 
ht(k) = 0.5 

20 CONTINUE
CALL XYCORD (olat, olon, glat, glon, ngp, gy, gx)

C Plot grid points and boundaries
CALL SSPLOT (014, gx, gy, ngp, xleft, xright, ylower, yupper, 

+ xleng, yleng, sym, ht, scale, ista) 
GO TO 225

C Plot boundaries
22 CALL SSPLOT (014, gx, gy, 0, xleft, xright, ylower, yupper, 

+ xleng, yleng, sym, ht, scale, ista)

C Labeling lat and long of the boundaries 
225 i = clat (2)/60. 

al = i 
a2 = clat(2)-i*60.

 * r> n
.L C ;;



j - clon(l)/60. 
bl » j
b2 - clon(l)-j*60. 
i - clat(l)/60.
Cl =* i

c2 - clat(l)-i*60.
j - clon(2)/60.
dl - j
d2 = clon(2)-j*60.
CALL NEWPEN (7)
CALL LABELX (0.5, 0.125, 0.25, bl, b2)
CALL LABELX (xl-2.25, 0.125, 0.25, b;l, b2)
CALL LABELY (xl-0.125, 0.5, 0.25, al, a2)
CALL LABELY (xl-0.125, yl-2.0, 0.25, al, a
CALL LABELX (xl-2.25, yl-0.375, 0.2^, dl, d;>)
CALL LABELX (0.5, yl-0.375, 0.25, dl, d2)
CALL LABELY (0.375, yl-2.0, 0.25, cl, c2)
CALL LABELY (0.375, 0.5, 0.25, Cl, c2)

C Read in station data and plot stations 
WRITE(6,' (/,A)') '*** Station data «'**' 

20020 READ(5,'(A)') card 
CALL UPPER(card) 
IF (card(l:3) .EQ. '$ST') THEN 

READ(5,'(A)') frmt 
DO i=l, SMAX

READ (5, frmt) ista(i), lat, xl«it, Ion,

31

xlon
EXITIF (ista(i) (1:4) .EQ. ' ') 

WRITE(6,31) i, ista(i), lat, xlat, loh, xlon 
FORMAT (13, IX, A4, IX, 12,'-' ,F5.. 
slat(i) = 60.*REAL(lat)+xlat 
slon(i) * 60.*REAL(lon)+xlon 
sym(i) « tri 
ht(i) = ssz 

ENDDO 
ELSE

GOTO 20020 
END IF 
nsp = i-1
IF (nsp .LE. 0) GO TO 345
CALL XYCORD (olat, olon, slat, slon, nsp, sy, sx) 
CALL NEWPEN (14)
CALL SSPLOT (104, sx, sy, nsp, xleft, xright, ylower, yupper, 

+ xleng, yleng, sym, ht, scale, ista) 
345 CONTINUE

C Read in data format and data
WRITE(6,'(/,A)') '*** Point data ***' 

20030 READ{5,'(A)') card 
CALL UPPER(card) 
IF (card(1:3) .NE. '$PO') THEN

GOTO 20030 
ELSE

READ(5,'(A) ' ) frmt
n = 1
READ(5,frmt) card, lat, xlat,40 Icn,
IF (card(l:6) .EQ. ' ' ) GO TO
plat(n) = 60.*REAL(lat)+xlat
plon(n) = 60.*REAL(lon)+xlon
Find symbol for Z 

41 DO 50 i-1, nc
IF (z .GT. c(i+l» GO TO 45
sym(n) = s (i)
ht(n) = sz(i)
GO TO 55 

45 CONTINUE 
50 CONTINUE

sym(n) = s (nc)
ht(n) = sz(nc)

55 WRITE(6,56) n, card(:LEN_TRIM(c«
56 FORMAT(15,' - ' ,A) 

565 n = n+1

xlon 
60

rd))

f~\ ;-M



IF (n .LE. nmax) GO TO 40
WRITE(6,'(A)') '*** ERROR: To many data points, ', 

+ 'remaining points ignored ***' 
END IF

C Plot data 
60 npoint - n-1

IF (npoint .LE. 0) GO TO 80
CALL XYCORD (olat, olon, plat, plon, npoint, py, px) 
CALL NEWPEN (15)
CALL SSPLOT (114, px, py, npoint, xleft, xright, ylower, yupper, 

+ xleng, yleng, sym, ht, scale, ista)

! Read in line data 
CALL NEWPEN (6) 
ds = l.EOS/scale 

20040 READ(5,'(A)',END=80) card 
CALL UPPER(card) 
IF (card(l:3) .NE. '$LI') THEN

GOTO 20040 
ELSE

READ(5,'(A)',END-80) frmt
pen = 3
DO WHILE (.TRUE.)

READ(5,'(A)',END=80) card 
CALL UPPER(card)
IF (card(l:6) .EQ. ' ') THEN 

pen = 3 
CYCLE 

ELSEIF (card(1:4) .EQ. '$END') THEN
EXIT 

END IF
READ (card, frmt) lat, xlat, Ion, xlon 
Hat = 60.*REAL(lat)+xlat 
lion - 60.*REAL(lon)+xlon
CALL XYCORD ( olat, olon, Hat, lion, 1, ly, lx) 
x - (Ix-xleft)*ds 
y = (ly-ylower)*ds 
CALL PLOT (x, y, pen) 
IF (pen .EQ. 2) THEN 

CALL PS_LT (x, y) 
ELSE

CALL PS_MT (x, y) 
END IF 
pen = 2 

ENDDO 
END IF

80 CALL NEWPEN (3)
CALL LEGEND (.75, 2., scale, subtitle, nc, c, s, sz, rowi, coli)

ikey = KCHARIN ()

100 CLOSE(5) 
CLOSE(6)
CALL PLOT <0.,0.,999) 
ierr = GCLOSE () 
CALL PS_CLOSE (rows, cols) 
GOTO 99999

50000 WRITE(*,'(/,A,A)') ' ERROR: Cannot open ', 
-i- ifile(:LEN_TRIM(ifile) )

99999 STOP' '
END

J



$TITLE: 'Filespec: d:\code\qmap\convert . fo:r' 
!   Last edit: 15-Apr-199l 18:02, RB

PROGRAM CONVERT

CHARACTER buffer*256 
INTEGER*2 lat, Ion 
REAL*4 xlat, xlon

OPEN(10, FILE='sfbay.geo') 
OPEN(11, FILE"'sfbay.dat')

DO WHILE (.TRUE.)
READ(10, FMT='(A)', END=999) buff
DO 1=1,6*18, 18

READ (buffer (i+l:i+8) , MF8.3)' 
READ(buffer(i+lO:i+18), '(F8.3

er

IF (xlat .EQ. 0. .AND. xlon .EQ. 0.) THEN
WRITE(11,'(A)') 

ELSE
lat - INT(xlat)
xlat - (xlat-REAL(lat))*60
Ion - INT(xlon)
xlon - (xlon-REAL(lon))*60
WRITE(11,'(12,IX,F5.2,IX,13, 

xlat, Ion, xlon
WRITE(*,'(IX,12,IX,F5.2,IX,

xlat, Ion, xlon

) xlat 
)') xlo*

lat,

I3,1X,F5.2)') lat,

END IF 
ENDDO 

ENDDO

! 123456789al234567
! 123456789al23456789bl23456789cl23456789d
1123456789123456789123456789123456789

0.0000 0.0000 38.9669-123.6638 38

12345678(9 

9676-123.6671 38.9745-123.6755 38.9802-123.6807

999 CLOSE(10) 
CLOSE(11)

END

c



$TITLE: 'Filespec: d:\code\qmap\cursor.for' 
Last edit: 13-Apr-1991 19:44, RB

   Put up a box cursor, return x y of top middle

SUBROUTINE CURSOR (x f y, xlen, ylen, uxmax, uymax) 

IMPLICIT INTEGER*2 (i-n)

COMMON /cur/ iux, iuy, ilx, ily, iuxo, iuyo, ilxo, ilyo, sav 
INTEGER*2 iux, iuy, ilx, ily, iuxo, iuyo, ilxo, ilyo 
INTEGER*! sav(84)

REAL*4 x f y, xlen, ylen 
INTEGER*! oldcolor

INTEGER*2 SFCOL 

INCLUDE 'driver.inc' 

x - x+1.25
y - y+-5
xcon = xmax/uxmax « 
ycon = ymax/uymax

iux  * INT2 ((x+xlen) *xcon)
iuy - INT2((y+(ylen/2.))*ycon)
ilx = INT2(x*xcon)
ily = INT2((y-(ylen/2.))*ycon)

oldcolor - INT1(currfcolor) 

10000 CALL CURDRAW ()

i   Get a keystroke 
200CO nkey = 0

nkey - KCHARINO

!   See if shifted nav key, set step size
IF (nkey .GE. 49 .AND. nkey .LE. 57) THEN

istep = 1 
ELSE

istep = 10 
ENDIF

SELECT CASE (nkey)
CASE (19712,54) !Right

IF (iux+istep .GE. xmax-1) GOTO 20000
iux = iux + istep
ilx = ilx + istep 

CASE (19200,52) !Left
IF (ilx-istep .LT. 0) GOTO 20000
ilx = ilx - istep
iux = iux - istep 

CASE (18432,56) !Up
IF (iuy+istep .GE. ymax-1) GOTO 20000
iuy = iuy + istep
ily = ily + istep 

CASE (20480,50) '.Down
IF (ily-istep .LT. 0) GOTO 20000
ily = ily - istep
iuy = iuy - istep 

CASE DEFAULT
i2key = nkey 

END SELECT

!   Restore the screen 
30000 CALL CURRESTORE ()



!   If not an exit key, go agian
IF (i2key .NE. nkey) GOTO 10000

!   Translate coords, restore current foreground color 
90000 x - REAL(ilx)/xcon-1.25

y * REAL(ily+((iuy-ily)/2))/ycon-.5
ierr - SFCOL(oldcolor)

RETURN 
END

SUBROUTINE CURDRAW ()

IMPLICIT INTEGER*2 (i-n)

COMMON /cur/ iux, iuy, ilx, ily f iujco, iuyoL ilxo, ilyo, sav
INTEGER*2 iux, iuy, ilx, ily, iuxo, 
INTEGER*! sav(84)

INTEGER*2 RPIXEL, WPIXEL, SFCOL 

INCLUDE ' driver. inc f

j = 0
ierr = SFCOL (INT1 (nfcolors-1) )
iuxo = iux
iuyo = iuy
ilxo = ilx
ilyo = ily

DO i = ily, ilyf 10

iuyo, illxo, ilyo

sav(j) = RPIXEL(ilx, i) 
ierr = WPIXEL (ilx, i)

ENDDO
DO i = ilx-fl, ilx-flO 

j = j+1
sav(j) » RPIXEL(i, ily) 
ierr = WPIXEL (i, ily)

ENDDO
DO i = iuy, iuy-10, -1

j - j+l
sav(j) = RPIXEL(iux, i)
ierr - WPIXEL (iux, i)

ENDDO
DO i = iux-1, iux-10, -1 

j = j + 1
sav(j) = RPIXEL (i, iuy) 
ierr - WPIXEL (i, iuy)

ENDDO

DO i = ily, ily+10 
j = j + 1
sav(j) = RPIXEL (iux, i) 
ierr = WPIXEL (iux, i)

ENDDO
DO i = ilx+1, ilx+10

sav(j) = RPIXEL(i, iuy) 
ierr = WPIXEL (i, iuy)

ENDDO
DO i » iuy, iuy-10, -1

j - j + l
sav(j) - RPIXEL(ilx, i)
ierr = WPIXEL (ilx, i)

ENDDO
DO i = iux-1, iux-10, -1

j = j + l
sav(j) - RPIXEL(i, ily)



ierr - WPIXEMi, ily) 
ENDDO

RETURN 
END

SUBROUTINE CURRESTORE () 

IMPLICIT INTEGER*2 (i-n)

COMMON /cur/ iux, iuy, ilx, ily, iuxo, iuyo, ilxo, ilyo, sav 
INTEGER*2 iux, iuy, ilx, ily, iuxo, iuyo, ilxo, ilyo 
INTEGER*! sav(84)

INTEGER*2 WPIXEL, SFCOL 

j = 0

DO i « ilyo, ilyo+10
j = j+l
ierr - SFCOL(sav(j))
ierr = WPIXEL(ilxo, i) 

ENDDO 
DO i - ilxo+1, ilxo+10

j - J+l
ierr - SFCOL(sav(j))
ierr = WPIXEL(i, ilyo) 

ENDDO 
DO i = iuyo, iuyo-10, -1

j - J+l
ierr = SFCOL(sav(j))
ierr = WPIXEL(iuxo, i) 

ENDDO 
DO i = iuxo-1, iuxo-10, -1

j - J + l
ierr = SFCOL(sav(j)) 
ierr - WPIXEL(i, iuyo) 

ENDDO

DO i = ilyo, ilyo+10
j = j+l
ierr - SFCOL(sav{j))
ierr = WPIXEL(iuxo, i) 

ENDDO 
DO i = ilxo+1, ilxo+10

j - J+l
ierr - SFCOL(sav(j))
ierr = WPIXEL(i, iuyo) 

ENDDO 
DO i = iuyo, iuyo-10, -1

j - J+l
ierr = SFCOL(sav(j))
ierr = WPIXEL(ilxo, i) 

ENDDO 
DO i   iuxo-1, iuxo-10, -1

j = j+l
ierr - SFCOL(sav(j))
ierr - WPIXEL(i, ilyo) 

ENDDO

RETURN 
END

-.' O



$TITLE: 'Filespec: d:\code\qmap\label.for'
!   Last edit: 05-Apr-1991 17:23, RB
C  
C   Label routines
C  

SUBROUTINE LABELX (xs, ys, ht, fl, f2)

REAL*4 xs, ys, ht, fl, £2 
CHARACTER longitude*9

10 FORMAT (13,' ',12.2,'.'12.2)
WRITE(longitude,10) INT(fl), INT(f2), INT((£2-INT(£2))*100) 
CALL SYMBOL (xs, ys, ht, longitude, 0., 9)

\m*

CALL PS_SY (longitude, 0, xs, ys, ht

RETURN 
END

SUBROUTINE LABELY (xs, ys, ht, fl, t

*1.3)

2)

REAL*4 xs, ys, ht, fl, f2
CHARACTER latitude*8

10 FORMAT (12,' ',12 .2,' .'12.2)
WRITE(latitude,10) INT(fl), INT(f2), INT<(£2-INT(f2))*100) 
CALL SYMBOL (xs, ys, ht, latitude, 90., 8) |

CALL PS_SY (latitude, 90, xs, ys, ht*1.3)

RETURN 
END

JL ir O



$TITLE: 'Filespec: d:\code\qmap\legend.for'
   Last edit: 13-Apr-1991 18:53, RB

   Creates the map legend

SUBROUTINE LEGEND (x,y,scale,subtitle,nc,c,s, sz, rowi,coli) 

IMPLICIT INTEGER*2 (i-n)

REAL*4 x r y, scale, c(*), sz(*), rowi, coli
INTEGER*2 nc
CHARACTER subtitle*(*) , S*l(*)

CHARACTER bufl*64 f buf2*64 f uval*6 f lval*6

Establish location 
xlen -1.5 
DO i-1, nc

IF (S2(i)*1.25 .GT. .3) THEN 
xlen - xlen+(32(i)*1.25)

ELSE
xlen - xlen+.3

ENDIF 
ENDDO
ylen - LEN_TRIM(subtitle)*.35 
IF (ylen .LT. 2.) ylen - 2. 
CALL CURSOR (x, y f xlen, ylen, rowi, coli)

Place legend title
CALL SYMBOL (x+.5, y, .35, subtitle, 90., -LEN_TRIM(subtitle))
CALL PS_SY (subtitle(:LEN_TRIM( subtitle) ), 90, x-f.5, y, -.5)

Legend lines 
x - x+1. 
DO i-1, nc

WRITE(bufl,'(F5.2) ') C(i) 
Ival = bufl(LTRIM(bufl):) 
IF (c(i+l) .NE. 999.) THEN

WRITE(buf1,'(F5.2)') C(i+l) 
uval - bufl(LTR!M(bufl):) 

ELSE
uval - ' ' 

ENDIF 
IF (sz(i)*1.25 .GT. .3) THEN

x = x+(sz(i)*1.25) 
ELSE

x - x+.3 
ENDIF
CALL SYMBOL (x, y-.75, .25, Ival, 90., -5) 
CALL SYMBOL (x, y, S2(i), s(i), 90., -1) 
IF (uval(l:l) .NE. ' ') 

I- CALL SYMBOL (x, y+.75, .25, uval, 90., -5)
CALL PS_LL (uval, s(i), sz(i)*1.5, Ival, 90, x, y) 

ENDDO

Place scale
123456789al234 

bufl = 'Scale - 1:' 
WRITE(buf2,'(F10.0)') scale
buf 1(11:) = buf2(LTRIM(buf2) : INDEX (buf 2,' .', .TRUEJ-1) 
CALL SYMBOL (x+.5, y, .2, bufl, 90., -LEN_TRIM(buf1)) 
CALL PS_SY (buf1(:LEN_TRIM(bufl)), 90, x+.5, y, -.3)

RETURN 
END



$TITLE: 'Filespec: d:\code\qmap\ps.for' 
Last edit: 08-Apr-1991 22:59, RB

Output routines for PostScript

SUBROUTINE PS_INIT (ifile)

CHARACTER buffer*128, ofile*64, hfil^*64, i£ile*64

COMMON /output/ ofile

INCLUDE 'ps_forms.inc'

CALL GETARG (0, hfile, ierr)
hfile (INDEX (hfile, 'V, .TRUE.J+1:) = 'QMAP_HDR.PS'

! Open Postscript header file
OPEN (UNIT=11, FILE=hfile, STATUS-'OLD', 

+ MODE='READ', ERR=50001)

! Prompt for output filespec
ofile - ifile(:INDEX(ifile,'.',.TRUE.))//'PS' 
CALL UPPER (ofile) 
WRITE(*,'(A,A,A,\)') ' Enter PostScript output filespec (', 

+ ofile(:LEN_TRIM(ofile)),')->' 
READ{*,'(A)') buffer 
IF (buffer(1:1) .NE. ' ') ofile - buffer

! Open PostScript output file as unit 10 
OPEN (UNIT=10, FILE*ofile)

! Write out PostScript header
20000 READ (11,FMT='(A)',END=20001) buffei 

IF (LEN_TRIM(buffer) .NE. 0) THEN
WRITE(10,'(A)') buffer(:LEN_TRIM^buffer)) 

ELSE I
WRITE(10,'(A)') 

ENDIF 
GOTO 20000

20001 CLOSE (11)

path = .FALSE, 
plen = 0 
Ix - 99999. 
SEC_MAX =50 
sec = 1 
slen = 0

WRITE(10,10010) sec 

GOTO 99999

50001 WRITE(*,'(/,A,A)') 

STOP' '

99999 RETURN 
END

' ERROR: Cannot open ', 
hfile(:LEN TRIM(hfile))

SUBROUTINE PSJTR (x, y)

REAL*4 x, y

INCLUDE 'ps_forms.inc'

IF (path) THEN
WRITE(10,'(A)') 'stroke' 
Ix - 99999.



path - .FALSE, 
plen - 0 

ENDIF

IF (slen .GT. SEC_MAX) THEN
WRITE(10,10011)
sec - sec+1
WRITE(10,10010) sec
slen - 0 

ENDIF

WRITE(10,10000) x, y 
slen = slen-i-1

RETURN 
END

SUBROUTINE PS_LT (x, y)

REALM x, y

INCLUDE 'ps_forms.inc'

IF (slen .GE. SEC_MAX) THEN
IF (path) THEN

WRITEUO,' (A)') 'stroke' 
path - .FALSE.

ENDIF
WRITE(10,10011)
sec - sec+1
WRITE(10,10010) sec
slen   0 

ENDIF

IF (.NOT. path) THEN
WRITE(10,'(A)') 'newpath'
path * .TRUE.
plen = 0
IF (Ix .NE. 99999.) THEN 

WRITE(10,10002) Ix, ly
ELSE

WRITEUO, 10002) 0., 0.
ENDIF
slen = slen+1 

ENDIF

WRITEUO, 10001) x, y 
Ix = x
iy - y
plen - plen+1 
slen = slen+1

RETURN 
END

SUBROUTINE PS_MT (x, y)

REALM x, y

INCLUDE 'ps_forms.inc'

IF (slen .GE. SEC_MAX) THEN 
IF (path) THEN

WRITE(10, ' (A)') 'stroke'
path = .FALSE. 

ENDIF
WRITEUO, 10011) 
sec = sec+1



WRITE(10,10010) sec 
slen » 0 

ENDIF

IF (.NOT. path) THEN
WRITE(10,'(A)') 'newpath'
path - .TRUE.
plen * 0 

ENDIF

WRITE(10,10002) x, y 
Ix « x
ly . y

slen * slen+1

RETURN 
END

SUBROUTINE PS_SY (st, an, x, y, ht)

INTEGER*2 an 
REAL*4 ht, x, y 
CHARACTER St*(*)

INCLUDE 'ps_fonus.inc'

stroke'
IF (path) THEN

WRITE(10,'(A)') 
Ix - 99999. 
path « .FALSE, 
plen « 0

ENDIF

IF (slen .GT. SEC_MAX) THEN
WRITE(10,10011)
sec = sec+1
WRITE(10,10010) sec
slen « 0 

ENDIF

IF (ht .GT. 0) THEN
WRITE(10,10003) st, an, x, y, ht 

ELSE
WRITE (10,10007) st, an, x, y, AB 

ENDIF 
slen = slen+1

RETURN 
END

(ht)

SUBROUTINE PS_TRI (ht, x, y) 

REAL*4 ht, x, y 

INCLUDE 'ps_forms.inc'

IF (path) THEN
WRITE(10,'(A)') 'stroke'
Ix = 99999.
path = .FALSE.
plen = 0 

ENDIF

IF (slen .GT. SEC_MAX) THEN 
WRITE(10, 10 Oil) 
sec = sec+1 
WRITE(10,10010) sec 
slen = 0



END IF

WRITE(10,10004) ht, x, y
slen » slen+1

RETURN 
END

SUBROUTINE PS_CRS (ht, x, y) 

REAL*4 ht, x, y 

INCLUDE / ps_forms.inc /

IF (path) THEN
WRITE(10,' (A) ' ) 'stroke' 
Ix - 99999. 
path » .FALSE.
plen » 0 

END IF

IF (Slen .GT. SEC_MAX) THEN 
WRITE(10,10011) 
sec » sec+l 
WRITE(10,10010) sec
slen » 0 

END IF

WRITE(10,10005) ht, x, y 
slen » slen+1

RETURN 
END

SUBROUTINE PS_LL (uval, sym, hgt, Ival, ang, x, y)

REAL*4 hgt, x, y
INTEGER*2 ang
CHARACTER uval*(*), sym*(*), lval*(*)

INCLUDE 'ps_forms.inc f

IF (path) THEN
WRITE(10, f (A) ' ) 'stroke'
Ix - 99999.
path - .FALSE.
plen = 0 

END IF

IF (slen .GT. SEC_MAX) THEN
WRITE(10,10011)
sec = sec+l
WRITE(10,10010) sec
slen = 0 

END IF

IF (uval(1:1) .NE. ' ') THEN
WRITE(10,10006) uval(:LENJIRIM(uval)), sym, hgt, 

+ Ival(:LEN_TRIM(Ival)), ang f x, y 
ELSE

WRITE(10,10006) ' ', sym, hgt,
+ Ival(:LEN_TRIM(Ival)), ang, x, y 
END IF 
slen = slen+1

RETURN 
END



SUBROUTINE PS_CLOSE (rows, cols) 

INTEGER*2 rows, cols

CHARACTER ofile*64 
COMMON /output/ Ofile

INCLUDE 'ps_forms.inc'

IF (path) THEN
WRITE(10,'(A)') 'stroke'
Ix - 99999.
path - .FALSE.
plen « 0 

END IF

WRITE(10,10011) 
WRITE(10,10020)
DO i=l, sec j 

WRITE(10,'(A,13.3)') 'section', i 
ENDDO 
WRITE(10,10021) rows, cols

CLOSE(10)

WRITE (*,'(/,/,A,A) ' ) ' PostScript <|>utput to: 
i- ofile(:LEN TRIM(ofile))

RETURN 
END



3TITLE: 'Filespec: d:\code\qmap\ssplot.for'
!   Last edit: 06-Apr-1991 16:20, RB
C  
C   Subroutine SSPLOT
C  
C   Special symbol plot using USGS plotter
C  
C   Arguments:
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C   

ICODE
1st

=

=
2nd

»
=

3rd
=
=
»
s

XARRAY
YARRAY
NPOINT
XLEFT
XRISHT
YLOWER
YUPPER
XLENG
YLENG
SYM
HEIGHT
SCALE

digit
0
1

-
 
New plot
Same axis

digit
0
1

-
-
Center symbol on tri
Center symbol from keypunch

digit
0
1
2
3

-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

No axis
X axis
X axis and Y axis
All four axes

Array of X coordinates
Array of Y coordinates
Number of points
X value at left side of X axis
X value at right side of X axis
Y value at lower end of Y axis
Y value at upper end of Y axis
Length of X axis
Length of Y axis
Symbol to be used
The height of the symbol to be plotted
Scale of map to be plotted

SUBROUTINE SSPLOT (icode, xarray, yarray, npoint, xleft, xright,
+ ylower, yupper, xleng, yleng, sym, height,
+ scale, ista)

REAL*4 xarray(*), yarray(*), height(*) 
CHARACTER sym (*) *1, ista(*)M

Initialization
ic = icode/100
jc = (icode/10)-(icode/100)*10
kc » icode-ic*100-jc*10
xl m xleng
yl = yleng
ds * l.EOS/scale

Test for ic
IF (ic .NE. 0) GO TO 15

Draw axes
IF (kc .LE. 0) GO TO 15 
CALL PLOT (xl, 0., 2) 
CALL PS_MT (0., 0.) 
CALL PS_LT (xl, 0.) 
IF (kC-2) 15, 12, 11

11 CALL PLOT (xl, yl, 2) 
CALL PS_LT (xl, yl) 
CALL PLOT (0., yl, 2) 
CALL PS_LT (0., yl)

12 CALL PLOT (0., 0., 2) 
CALL PS_LT (0., 0.)

15 CALL PLOT (0., 0., 3)
IF (npoint .LT. 1) RETURN

Check bounds
DO 30 i=l, npoint

100



k - i
IF (xarray(i) .LT. xleft) GO TO 25 
IF (xarray(i) .GT. xright) GO TO 25 
IF (yarray(i) .LT. ylower) GO TO 25 
IF (yarray(i) .GT. yupper) GO TO 25

sym(k)j 90., -1)

Center symbol
18 x « (xarray(i)-xleft)*ds 

y    (yarray(i)-ylower) *ds 
CALL SYMBOL (x, y, height(k)

SELECT CASE (ICHAR(sym(k))) 
CASE (43)

CALL PS_CRS (height(k), x, y) 
CASE (10)

CALL PS_TRI (height(k), x, y)
CALL PS_SY (ista(k), 90, x+ (heighl: (k) *. 6) 

+ y, -(height(k)*.25))
CALL SYMBOL (x+(height(k)*.6), y, height(k)*.25,

+ ista(k), 90., -4)
CASE DEFAULT

CALL PS__SY (sym(k), 90, x+(height<k)*.5), 
+ y-(height (k)*. 45), height (k) *J| .5)
END SELECT
GO TO 30

25 WRITE(6,26) k
26 FORMAT( f *** DATA NO.',I5, f IS OUTSIDE MAP BOUNDARIES ***') 
30 CONTINUE

RETURN 
END



$TITLE: 'Filespec: d:\code\qmap\xycord.for'
i   Last edit: 05-Apr-1991 17:23, RB
C  

Subroutine XYCORD to compute the absolute coordinates PX and 
PY for N points whose latitude and longitude are PLAT and PLON 
with respect to the origin given by OLAT and OLON.

C   
C   
C   
C   
C   
C   
C   
C   
C   
C   
C  

Latitudes and longitude must be given in minutes.

PX and PY are givin in 10**5 inches.

Calculations apply mainly to latitudes between 01 and 701

SUBROUTINE XYCORD (olat, olon, plat, plon, n, px, py) 

REAL mlat

DIMENSION plat(*), plon(*), px(*), py(*) 
DIMENSION a (75), b(75)

DATA
+
1
+
2
+
3
+
4
+
5
+
6
 f
7
DATA

+
1
+
2
+
3
+
4
-t-
5
+
6
+
7

a /I
1
1
1
1
1
1
1
1
1
1
1
1
1
1

b/ 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.855365,

.855414,

.855555,

.855786,

.856100,

.856488,

.856937,

.857435,

.857964,

.858512,

.859061,

.859592,

.860094,

.860544,

.860934,

.842308,

.842950,

.843372,

.844062,

.844998,

.846153,

.847495,

.848980,

.850565,

.852202,

.853842,

.855433,

.856928,

.858283,

.859452,

1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
i 
X

1
1
1
1
1
1
1
0

.855369,

.855434,

.855595,

.855842,

.856173,

.856573,

.857033,

.857538,

.858074,

.858623,

.859170,

.859695,

.860187,

.860627,

., o., o

.842813,

.843011,

.843488,

.844230,

.845213,

.846408,

.847781,

.849290,

.850890,

.852531,

.854165,

.855742,

.857212,

.858553,

., 0., 0

1
1
1
1
1
1
1
1
1
1
1
1
1
1

  i
1
1
1
1
1
1
1
1
1
1
1
1
1
1

  >

.855374,

.855458,

.855638,

.855902,

.856248,

.856661,

.857132,

.857643,

.858184,

.858734,

.859276,

.859798,

.860279,

.860709,
O./
.842830,
.843085,
.843617,
.844408,
.845437,
.846670,
.848073,
.849605,
.851217,
.852860,
.854487,
.856045,
.857490,
.858775,
O./

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

.855383,

.855487,

.855683,

.855966,

.856325,

.856750,

.857231,

.857750,

.858294,

.858842,

.859384,

.859896,

.860369,

.860787,

.842858,

.843170,

.843755,

.844595,

.845668,

.846938,

.848372,

.849922,

.851543,

.853188,

.854805,

.856345,

.857762,

.859008,

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

.855396

.855520

.855733

.656031

.856404

.856843

.857331

.857858

.858403

.858951

.859488

.859995

.860459

.860861

.842898

.843265

.843903

.844792

.845907

.847213

.848673

.850242

.851873

.853515

.855122

.856640

.858025

.859235

/
/

f

1
1
1
1
1
t
1
t

1
f
t

1
t

1
t
1
1
t
1

1
1
t
1
t
1

DO 10 i=l, n 
dlat = plat(i)-olat 
dlon = plon(i)-olon 
mlat = (plat(i)+olat)/120. 
jlat = mlat 
k = jlat+1 
IF (k .LT. 1) k * 1 
IF (k .GT. 71) k = 71 
flat = mlat-jlat 
aa = a(k)+flat*(a(k+l)-a(k)) 
bb = b(k)+flat*(b(k+l)-b(k)) 
x - aa*COS(mlat*.0174533)*dlon 
y = bb*dlat 
px(i) = -x*0.393696 
py(i) = -y*0.393696 

10 CONTINUE

RETURN 
END

n



   Last edit: 04-Aug-l991 14:11, RB

COMMON /plotlib/
+ dev_mode, ! Display mode
+ dev_chip f ! Display adapter 
+ dev_colors, ! Number of avails

chip set 
ttble colors

+ dev_xmin f ! Minimum X coordinate in device space
+ dev_ymin f ! Minimum Y coordinate in device space
+ dev_xmax, ! Maximum X coordJ
+ dev_ymax, ! Maximum Y coord;
4- dev_cur_x, ! Current X coordJ
+ dev cur_y, ! Current Y coord:
+ user_col, ! Current forgrour
4- user_xmin, ! Minimum X in use

nate in device space
nate in
nate in
nate in
id color
>r space

4- user_ymin f ! Minimum Y in us«^r space
4- user_xmax, ! Maximum X in us 
4- user_ymax f ! Maximum Y in us«
4- user_cur_x, ! Current X in us^
+ user_cur_y, ! Current Y in us«
4- lib_x_con, ! X conversion cor
+ lib_y_con, ! Y conversion coi
+ plot mode, ! Plotting mode
+ pi r ! PI
+ deg2radf ! Radians » Degree
+ font_spec ! Font vectors fii

INTEGER* 2 dev_mode, dev_chip, dev_ci
+ dev_xmax, dev_ymaxf
+ dev_cur_x, dev_cur__y f use:
REAL* 4 user_xmin f user_ymin f use

+ user_cur_xf user_cur_y
REAL*4 lib x con, lib_y con, pi,
INTEGER* 2 plot mode
CHARACTER font_spec*80

ir space
ir space
ir space
:r space

device space
device space
device space

istant
istant

»s * deg|2rad
Lespec

jlors, d

:_col
:_xmax,

ev_xmin, dev_ymin,

user_ymax,

deg2 r ad



COMMON /Postscript/ path, plen, sec, slen, Ix, ly, SEC_MAX
LOGICAL*! path
INTEGER*2 plen, slen, sec, SEC_MAX
REAL*4 lx,ly

! Formats for PostScript output
10000 FORMAT (F6.2,1X,F6.2,' tr') ! translate
10001 FORMAT (F6.2,1X,F6.2,' It') ! lineto
10002 FORMAT (F6.2,IX,F6.2,' mt f ) ! moveto
10003 FORMAT (' ( f ,A,')',I4,1X,F6.2,1X,F6.2,1X,F4.2,' sy') ! symbol
10004 FORMAT (F4.2,IX,F6.2,1X,F6.2,' tri f ) ! triangle
10005 FORMAT (F4.2,IX,F6.2,IX,F6.2,' crs') ! cross (plus)
10006 FORMAT (' (' , A, ' ) ' , IX, ' (' , A, ' ) ' , IX, F6 .2, IX, ' (' , A, ' ) ' ,

+ 1X,I4,1X,F6.2,1X,F6.2,' lline') ! legend line
10007 FORMAT ('(',A,')',14,IX,F6.2,IX,F6.2,IX,F4.2,' csy') ! center symbol
10010 FORMAT (/,'/section',13.3,' {') ! section def
10011 FORMAT (' } def)
10020 FORMAT (/,'/map {') ! main def
10021 FORMAT ('} def ',1,1,' {map} ',12,IX,12,' tile',/,/,

+ '%%Trailer',/,'restore')



%!PS-Adobe-1.0
%%Creator: R. Banfill
%%Title: QMAP Procedures
%%For: QMAP version 1.01
%%CreationDate: April 7 1991 Last Edit: 4-13-91
% %EndCoroment s

% All x y coords are given in inches, all Angles in degrees

save
0 setlinewidth

% Tiling procedure
% Call: {picture_proc} rows cols tile 
/tile

{ /rows exch def 
/columns exch def 
/bigpictureproc exch def 
newpath
leftmargin botmargin moveto 
0 pageheight rlineto 
pagewidth 0 rlineto 
0 pageheight neg rlineto 

closepath clip
leftmargin botmargin translate 
0 1 rows 1 sub 

{ /rowcount exch def 
0 1 columns 1 sub 

{ /colcount exch def 
gsave
pagewidth colcount mul neg 
pageheight rowcount mul neg 
translate 
gsave
pagewidth colcount mul 
pageheight rowcount mul 
translate 
initclip 
0 0 reg_mark 
0 pageheight reg_mark 
pagewidth pageheight reg_mark 
pagewidth 0 reg_mark
/Helvetica-Oblio^ae findfont 10 scalefont setfont
gsave
-3 15 translate
90 rotate 0 0 moveto (Sheet: ;i show 
colcount 1 add nstr cvs show (:) show 
rowcount 1 add nstr cvs show 
( of ) show columns rows mul nstr cvs show 

grestore 
grestore 
bigpictureproc 
gsave showpage grestore 

grestore 
} for 

} for 
} def

% Print a registration mark 
% Call: x y reg_mark 
/reg_mark { 

gsave 
translate 
newpath 
0 0 moveto
0 0 .1 inch 0 360 arc 
. 15 inch 0 moveto 
-.15 inch 0 lineto 
0 .15 inch moveto 
0 -.15 inch lineto 

stroke 
grestore



} def

% Convert points to inches 
/inch {72 mul} def

% Variables 
/nstr 2 string def 
/leftmargin .5 inch def 
/botmargin .5 inch def 
/pagewidth 7.5 inch def 
/pageheight 10 inch def

% Translate, lineto and moveto in inches 
% Call: x y tr
/tr { exch inch exch inch translate } def 
/It { exch inch exch inch lineto } def 
/mt { exch inch exch inch moveto } def

% Symbol call
% Call: (string) angle x y height sy
/sy { /Courier findfont

exch inch scalefont setfont
gsave tr
rotate 0 0 moveto
show grestore 

} def

% Print a triangle 
% Call: height x y tri 
/tri { gsave tr 

newpath
/sz exch inch 2 div def 
sz neg 0 moveto 
sz .6 mul sz lineto 
sz .6 mul sz neg lineto 
closepath 

stroke 
grestore 

} def

% Print a cross
% Call: x y crs
/crs { gsave tr

newpath
/sz exch inch 2 div def 
sz neg 0 moveto 
sz 0 lineto 
0 sz neg moveto 
0 sz lineto 
closepath 

stroke 
grestore 

} def

% Print a legend line: l_val < symbol <= u_val 
% Call: upper_val (symbol) height lower_val angle x y lline 
/lline { 

gsave
tr rotate 0 0 mt
/Symbol findfont .25 inch scalefont setfont
dup stringwidth pop 72 div
( \74) stringwidth pop 72 div
add .35 add neg 0 mt
show ( \74) show
/Courier findfont
exch inch scalefont setfont
0 0 mt
dup stringwidth pop 72 div
2 div neg 0 mt show
.35 0 mt
/Symbol findfont .25 inch scalefont setfont
dup ( ) ne { (\243 ) show show } if



grestore 
} def

% Center string at x y 
% Call: (string) angle x y height csy 
/csy { 

gsave
/Helvetica findfont 
exch inch scalefont setfont 
tr rotate 0 0 mt 
dup stringwidth pop 72 div 
2 div neg 0 mt 
show

grestore 
} def

%%EndProlog

% Map sections follow



PROGRAM MAKEQMAP

IMPLICIT INTEGER*2 (a-z)

CHARACTER hstn{256)*22, pstn{256)*5, buf*128, evn*128

OPEN UO,FILE='hypo71pc.hdr')

i - 0 
10 READ (10,'(A)', END-20) buf

IF (i .GT. 0 .AND. buf(l:20) .EQ. ' ') GOTO 20 
IF (buf(l:2) .EQ. ' ' .AND. buf(3:3) .NE. ' ') THEN

i - i+1
hstn(i) = buf{:22) 

ENDIF 
GOTO 10

20 CLOSE (10) 
j = 0 
OPEN (10,FILE='hypo71pc.prt')

30 READ (10, ' (A) ' ) buf
IF { buf(1:6) .EQ. ' DATE') THEN

READ (10, ' (A) ') evn 
ELSE

GOTO 30 
ENDIF

j - -1 
40 READ (10,'(A)', END=50) buf

IF (j .EQ. -1 .AND. buf(1:5) .EQ. ' STN') THEN
j = 0
GOTO 40 

ENDIF
IF (j .EQ. -1) GOTO 40 
IF (j .GT. 0 .AND. buf(l:5) .EQ. ' ') GOTO 50

j - j + 1
pstn(j) = buf(1:5)
GOTO 40

50 CLOSE (10)

OPEN (10 / FILE= f qmap.inp') 
OPEN (11 f FILE-'makeqmap.inp')

60 READ (11, ' (A)',END=70) buf
WRITE (10,'(A)') buf(:LEN_TRIM(buf))
GOTO 60 

70 CLOSE (11)

DO k=l, j 
DO 1=1, i

IF (hstn(l)(3:6) .EQ. pstn(k)(2:5)) THEN
WRITE (10, ' (A)') hstn(l) 

ENDIF 
ENDDO 

ENDDO

WRITE (10,'(A) ') ' '
WRITE (10,'(A)') '$PointData'
WRITE (10,'{A,A)') '(A80, T20, 12, IX, F5.2, IX, ',

-I- '13, IX, F5.2, 2X, F5.2)'
WRITE (10,'(A)') evn(:LEN_TRIM(evn))
WRITE (10, ' (A)') ' '
WRITE (10,'(A)') '$End'

CLOSE (10)

STOP' ' 

END
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1. INTRODUCTION

This document summarizes the user i 
communication features that 
debugged in XDETECT V2.0.4.

nterface and
are supported fully tested and 
XDETEdT V2.0.4 represents the

second, release version of XDETECT. Many of the features 
described in the following sections have been in place for
some time and 
release, beta

have undergone 
versions V2.0 . 1

ignificant testing in 
V2.Q.2, and V2.0.3.

pre-



2. USER INTERFACE FEATURES

New features:

a. Added support for the PowerSTOR subroutine library. 
PowerSTOR allows us to break the 640K RAM limitation 
imposed by DOS and to take advantage of the megabytes of 
extended memory. We now use extended memory to store the 
pre-trigger queue.

b. Added a sophisticated lexer and recursive descent 
parser/lexer. This new lexer/parser allows us to do 
extensive syntax checking on the input file.

Changes to the input file:

a. Added the FirstDifference parameter. The FirstDifference 
parameter activates/deactivates the first difference 
calculation in the XDETECT trigger algorithm. Normally 
activated, the first difference calculation filters out 
low frequency signals which reduces the algorithm's 
sensitivity to long period events. With the first 
difference calculation deactivated, the XDETECT trigger 
algorithm can detect long period, teleseism events.

b. Added the LTALowerBound parameter. The LTALowerBound 
parameter sets the minimum background noise level 
permitted for LTA. By initializing LTA to the 
LTALowerBound, we minimize false triggers at startup. 
LTA values less than the LTALowerBound setting are 
adjusted upwards to the LTALowerBounc value. The default 
LTALowerBound is 30. Setting the LTALowerBound less 
than/greater than 30 will have the effect of 
increasing/decreasing the trigger algorithm's sensitivity 
to small-signal events.

c. Added the PreEventRecording parameter. The
PreEventRecording parameter activates/deactivates the 
writing of a small "pre-event" file in addition to the 
normal waveform file when an event is detected. This 
feature is normally deactivated. The whole point of 
writing such a file is to give off-line picker/location 
programs (that are monitoring the disk for new events) a 
head start in computing picks and locations. This 
"ore-event" file has a .PRE file type.

d. Added the AutoFreerun parameter. The AutoFreeRun
parameter activates/deactivates the XDETECT's free run 
mode at startup. The XDETECT f ree run mode is norma'ly 
cieacti vated.



Added the FreerunBlockTime parameter. The 
FreerunBlockTime parameter specifies the size of each 
free run file in seconds. A free run event will then 
span across multiple waveform files, each 
FreerunBlockTime seconds long. The default setting of 
FreerunBlockTime is infinite.

Added the STAverageWindow and LTAverageWindow parameters 
The STAverageWindow and LTAveracieWindow parameters 
specify the number of samples used to compute the 
short-term average and long term average respectively. 
The default LTA window size is 256 data points while the
default STA window size is

g. Eliminated the NumberOfExtBuffers 
of external buffers is computed

16 data points.

parameter, 
empi rical 1 y .

The number

h. Changed the ChannelBlocksize parameter semantics. The 
ChannelBlocksize defaults to 32768 / # of channels in 
station 1i st.

Changes to the screen:

a. Added support for 16-bit data. In particular, added code 
to scale data points based on a variable A/D dynamic 
range.

b. Added the uptime indicator^ on the screen to help the user 
gauge XDETECT reliability 4

c. Added the multiplexer bank switch indicator on the 
to help the user gauge multiplexer reliability.

screen

Added the channel scroll featur 
feature allows the user to view 
16 channel chunks. You enter 
pressing either CNTRL-PGUP or 
CNTRL-PGUP commands cause 
through the station list 
Repeated CNTRL-PGDOWN commands
downward through the stat
time. Press CNTRL-HOME to exit 
In the scroll display mod 
bar on the left side of t 
channels are currently be 
entire station list.

The channel scroll 
all input channels in 

the scroll display mode by 
CNTRL-PGDN. Repeated 

XDETECT to scrol1 uoward 
sixteen channels at a time.

ause XDE'ECT to scroll 
st sixteen channels at a 
the scroll c^so^ay mode. 

XDETECT maintains a scroll 
een indicating wrich 
ewed with respect to tne

ion 1

he sor
ing vi

Added the help screen to 
to display the help screen 
t^ace disc lay screen.

show k 
and

e y D ̂ i d 
any key re'



f. Added the time scroll feature. XDETECT automatically 
scrolls data onto the screen when buffers are less than 
512 samples In size.

g. Added the selected channel display feature. The user can 
now select any 32 channels to be displayed on the screen 
by simply adding a Display= ON attribute to the 
corresponding station definitions in the input file.



COMMUNICATION FEATURES

XDETECT V2.0.4 supports the remote communication 
requirements specified in the Work Statement for 
Requisition* 9930-0450. In particular, running on a MS-DOS 
PC, XDETECT can write waveform and log files to another MS-
DOS PC, to a SCO UNIX PC, and
Sparcstation). In fact, XDETECT can write files to any file 
system as long as the destination file system looks like a 
logical drive on the PC.

TottCo Consulting Group decided 
communication protocol in light 
in both the public and private

to a SunOS Sun-4 (i.e., a

not to implement their own 
of the protocols available 

domains.

TottCo Consulting Group recommends PC/NFS, a Sun 
Microsystems product that peHmits transparent file transfer 
between MSDOS and UNIX machines. In particular, PC/NFS 
al1ows you to:

- Share files with other DOS users on your network, 
without exchanging diskettes.

- Transfer files between systems by using simole DOS and 
UNIX commands.

i

- Share files with users of different operating systems in 
your NFS network including UNIX and VMS.

- Use the file-sharing and
by DOS 3.1. 

- Remotely log into non-NFS systems.

- Access all of these faci 
Ethernet network or over 
or an RS-232 1ine.

file-locking services provided

i ties 
a ser

either directly OP an 
ial li",e, such as a modem



4. SOURCE CODE LISTINGS

The following pages contain source code listings of the following modules: 

mbase36.c, mbase36.h, mboot.asm, mconst.h, mdemux.c, mdemux.h, mdemux.asm, 

mdosfunc.h, mdsp.c, mdsp.h, mdspstub.c, mdspstub.h, mdt28xx.c, mdt28xx.h, 

merror.c, merror.h, mevent.c, mevent.h, mfile.c, mfile.h, mfreerun.c, 

mfreerun.h, mhalfsp.c, mhalfsp.h, mhelp.h, mlatlon.c, mlatlon.h, mlexer.c, 

mlexer.h, mlocate.c, mlocate.h, mlog.c, mlog.h, mparse.c, mparse.h, mpick.c, 

mpick.h, mqueue.c, mqueue.h, mreboot.c, mreboot.h, mscreen.c, mscreen.h, 

mscrnhdr.c, mscrnhdr.h, mstation.c, mstation.h, msudsini.c, msudsini.h, 

mtrigger.c, mtrigger.h, mutils.c, mutils.h, powrstor.h, suds.h, timer.c, 

timer.h, xdetect.c, xdetect.h,

r r
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r
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p
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r
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R
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p
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b
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d
e
m
u
x
-
>
d
a
t
»
,
 
m
u
x
-
>
b
u
f
f
a
r
_
s
l
z
a
 

* 
  

s
l
z
a
o
f
(
u
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c
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c
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b
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c
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b
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c
k
a
_
l
n
_
q
u
e
u
e
 
+ 
P
O
W
R
S
T
O
R
_
U
S
A
G
E
;
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e
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p
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In
lt
 
st
or
ag
ej
oj
 .
EX

Tm
em

. 
Lo
Ll
ml
 t
 
- 

lo
w 

li
mi
t;

ln
lt
_s
to
ra
.3
e|
OJ
 .
EX

Tm
em

. 
H
l
L
l
m
l
t
 
- 

h
l
g
K
_
l
l
m
l
t
;

ln
lt
_s
to
ra
ge
( 

1 
) 
.N

ul
me

m.
 m
e
m
T
y
p
e
 
- 

Nu
lM

em
;

/ 
 
I
n
i
t
i
a
l
i
z
e
 
P
o
w
e
r
S
T
O
R
 
 /

at
at

 
- 

In
lt

Pw
r(

 
ne
ed
ed
_s
lz
e,
 
In

lt
 _
st

or
ag

e)
 ;

if
 
(a

ta
t 

!-
 
Ok

ay
) 

e
r
_
a
b
o
r
t
 
(
D
M
_
P
O
W
R
S
T
O
R
 

4- 
at

at
);

q 
i
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i
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i
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l
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p
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R
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l
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c
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c
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i
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p
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p
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p
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p
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p
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;

/ 
 
S
e
n
d
 
t
h
e
 
co

mm
an

d,
 
la
tc
h 

  
0 

*/
o
u
t
p
w
 
(
(
c
-
>
b
a
s
e
_
a
d
d
r
e
s
s
 
+ 
DI
O_
DA
TA
),
 
co
ir
an
an
d_
wo
rd
);

/ 
 
Se

nd
 
th
e 

co
mm

an
d,

 
la

tc
h 

  
1 

 /
o
u
t
p
w
 
(
(
c
-
>
b
a
s
e
_
a
d
d
r
e
s
s
 

+ 
DI
O_
DA
TA
),
 
c
o
m
m
a
n
d
_
w
o
r
d
 

| 
L
A
T
C
H
_
2
8
2
7
)
;

/ 
 
Se
nd
 
th
e 

co
mm

an
d,

 
la
tc
h 

  
0

o
u
t
p
w
 
(
(
c
-
>
b
a
s
e
_
a
d
d
r
e
s
s
 

4 
DI

O 
DA
TA
),
 
c
o
m
m
a
n
d
 
wo
rd
);

a
l
l
o
c
a
t
e
 
In

t 
b
u
f
f
e
r
s

/ 
 
A
l
l
o
c
a
t
e
 
"
I
n
t
e
r
n
a
l
"
 
b
u
f
f
e
r
 
q
u
e
u
e
 
fo
r 

AT
LA
B.
 

Al
l 

In
te
rn
al
 
b
u
f
f
e
r
s
 

re
si
de
 
In

 
th
e 

ba
ne
 
64

0K
 
of

 
us

ar
 
RA
M.

P
R
I
V
A
T
E

v
o
i
d
 
a
l
l
o
c
a
t
e
 
i
n
t
_
b
u
f
f
e
r
s
 

()
(

st
at
ic
 
u
n
s
i
g
n
e
d
 
In

t 
fa
r 

l
n
t
_
b
u
f
f
e
r
_
n
u
m
b
e
r
;

u
n
s
i
g
n
e
d
 
In

t 
a
c
t
u
a
l
_
b
l
o
c
k
s
l
z
e
,
 
a
c
t
u
a
l
_
b
u
f
f
e
r
s
l
z
e
,
 
te

mp
;

d
o
u
b
l
e
 
se

co
nd

s 
In
 
bu

ff
er

;

u
n
s
i
g
n
e
d
 
l
o
n
g
 
o
f
f
s
e
t
;
 

Q
_
T
Y
P
E
 
t
y
p
e
;
 

Q
_
B
U
F
F
E
R
 
f
a
r
 

» 
m
u
x
;
 

c
h
a
r
 

* 
n
e
t
w
n
a
m
e
;

a
c
t
u
a
l
_
b
u
f
f
e
r
s
l
z
e
 
- 

<
b
u
f
f
e
r
_
a
l
z
e
 
<
-
 
M
A
X
_
B
U
F
F
E
R
_
S
I
Z
E
)
 

? 
b
u
f
f
e
r
_
«
i
z
e
 

: 
M
A
X
_
B
U
F
F
E
R
_
S
 

a
c
t
u
a
l
_
b
l
o
c
k
s
l
z
«
 
- 

a
c
t
u
a
l
 
b
u
f
f
e
r
s
l
z
e
 
/ 

s
c
a
n
_
c
o
u
n
t
;
 

s
e
c
o
n
d
s
_
l
n
_
b
u
f
f
e
r
 
- 
a
c
t
u
a
T
_
b
l
o
c
k
s
l
z
e
 
/ 
d
l
g
l
t
i
z
a
t
i
o
n
_
r
a
t
e
;

q
_
l
n
l
t
l
a
l
i
z
e
 
(
(
m
u
x
 
q
u
e
u
e
)
;

ne
tw
na
me
 
  

st
_g
et
_n
et
wn

am
e 

()
;

f
o
r
 
(
o
f
f
s
e
t
 
- 

0;
 
o
f
f
s
e
t
 
< 

b
u
f
f
e
r
_
s
l
z
e
;
 
o
f
f
s
e
t
 
+
-
 
M
A
X
_
B
U
F
F
E
R
_
S
I
Z
E
)
 

I
m
u
x
 
- 

|Q
_B

UF
FE

R 
fa

r 
*)

 
fm
a 
H
o
c
 
(s
iz
eo
f 

<Q
_B

UF
FE

R)
);

If
 
(m
ux
 
--

 
NU

LL
) 

e
r
_
a
b
o
r
t
 
(D

T_
NO

_S
TO

RA
GE

);

m
u
x
-
>
d
a
t
a
 
  

(I
nt
 
fa

r 
*)

 
_
f
m
a
l
l
o
c
 

( 
a
c
t
u
a
l
_
b
u
f
f
e
r
s
l
z
e
 
* 
s
i
z
e
o
f
(
u
n
s
i
g
n
e
d
)
)
;
 

If
 
(m

ux
->

da
ta

 
 
 
HU

LL
) 

e
r
_
a
b
o
r
t
 
(O

T_
HO

_S
TO

RA
GE

);

A
L
_
D
E
C
L
A
R
E
_
B
U
F
F
E
R
 

( 
t
l
n
t
_
b
u
f
f
e
r
_
n
u
m
b
e
r
,
 
mu
x-
xl
at
a,
 
a
c
t
u
a
l
_
b
u
f
f
e
r
s
i
z
e
 
);

If
 
(
g
e
t
_
d
y
n
a
m
i
c
_
r
a
n
g
e
 
(t
te
mp
))
 

m
u
x
-
>
d
y
n
a
m
l
c
_
r
a
n
g
e
 

*> 
te
mp
;

m
u
x
-
>
b
u
f
f
e
r
_
n
u
m
b
e
r
 
-
 
in
t 

b
u
f
f
e
r
_
n
u
m
b
e
r
;
 

m
u
x
-
>
b
u
f
f
e
r
_
s
l
z
e
 
- 

a
c
t
u
a
T
_
b
u
f
f
e
T
s
l
z
e
;
 

m
u
x
-
>
s
e
c
o
n
d
s
_
l
n
_
b
u
f
f
e
r
 
  

s
e
c
o
n
d
s
_
l
n
_
b
u
f
f
e
r
;

su
ds
_i
nl
tl
al
iz
e 

(M
UX
DA
TA
, 

«m
ux

->
ln

fo
);

 
su
ds
_i
nl
tl
al
lz
e_
ta
g 

(M
UX
DA
TA
, 

«m
ux
->
st
ru
ct
ta
g)

;

m
u
»
-
>
s
t
r
u
c
t
t
a
g
.
l
»
n
 
d
a
t
a
 
- 

 j
ct
u«
l_
ba
ff
a)
r»
it
« 

* 
si

ze
of

 (
un
si
gn
ed
) 

; 
u
_
s
t
r
n
c
p
y
 
(m
ux
->
ln
?o
.n
et
na
me
, 

((
ch

ar
 
fa
r 

 )
 n
e
t
w
n
a
m
e
)
,
 
4)

;

If
 
(
c
o
m
p
u
t
e
_
d
c
_
o
f
f
s
e
t
 
(
(
t
e
m
p
)
)
 

m
u
x
-
>
l
n
f
o
.
d
c
_
o
f
 f
s
e
t
 
-
 
t
e
m
p
; _

m
u
x
-
>
l
n
f
o
.
n
u
m
c
h
a
n
s
 
- 

ac
an
_c
ou
nt
; 

m
u
x
-
>
l
n
f
o
.
d
l
g
_
r
a
t
e
 
- 

d
l
g
l
F
i
z
a
t
 l
on
_r
at
e;
 

m
u
x
-
>
l
n
f
o
.
t
y
p
e
d
a
t
a
 
- 

's
';
 

ty
pe
. 
b
u
f
f
e
r
 
- 

mu
x;

 
q
_
e
n
q
u
a
u
e
 
(i
mu
x_
qu
eu
e,
 
ty

pe
) 

;

* 
a
l
l
o
c
a
t
e
_
e
x
t
_
b
u
f
f
e
r
s
 

*

/*
 
A
l
l
o
c
a
t
e
 
an
 
 
e
x
t
e
r
n
a
l
"
 
bu
ff
er
 
fo

r 
AT
LA
B.
 

Al
l 

e
x
t
e
r
n
a
l
 
b
u
f
f
e
r
s
 
re

si
de

 
A
B
O
V
E
 
th

e 
b
a
s
e
 
64
0K
 
of

 
us

er
 
RA

H.
 

*/

P
R
I
V
A
T
E

v
o
i
d
 
a
l
l
o
c
a
t
e
_
e
x
t
_
b
u
f
f
e
r
a
 

()
I

s
t
a
t
i
c
 
u
n
s
i
g
n
e
d
 
f
a
r
 
e
x
t
_
b
u
f
f
e
r
_
n
u
m
b
e
r
;

a
-
>
l
n
f
o
.
e
x
t
e
n
d
e
d
_
b
u
f
s
 
-
 
0;

w
h
i
l
e
 
(
A
L
_
A
L
L
O
C
A
T
E
 
X
M
_
B
U
F
F
E
R
 
(
t
e
x
t
 
b
u
f
f
e
r
_
n
u
m
b
e
r
,
 
b
u
f
f
e
r
_
s
i
z
e
)
 
~
 
A
L
E
_
N
O
R
M
A
L
)
 

(
AL

_L
IH

K_
BU

FF
ER

 
T 
ex
t_
bu
ff
er
_n
un
£e
r 

);
a
-
>
l
n
f
o
.
e
x
t
e
n
d
e
d
_
b
u
f
s
»
»
j
 

~
 

I

* 
cl

ea
r_

mu
x 

/*
 
Cl
ea
r 

th
e 

mu
lt
ip
le
xe
r.

P
R
I
V
A
T
E

v
o
i
d
 
c
l
e
a
r
_
m
u
x
 

()

un
si
gn
ed
 
in

t 
co

mm
an

d_
wo

rd
;



S
u
n
 
M
a
y
 

3 
1
2
:
0
2
:
3
8
 
19
92

m
d
t
2
8
x
x
.
c

Pa
ge

 
4

T
O

* 
re

ad
_

m
u

x
ld

 

/ 
 

R
ea

d
 
m

u
lt

ip
le

x
e
r 

Id
 

fr
o

m
 m

u
lt

ip
le

x
e
r.

P
R
I
V
A
T
E

u
n
s
i
g
n
e
d
 
in
t 

r
e
a
d
_
m
u
x
i
d
(
)

(
u
n
s
i
g
n
e
d
 
in
t 

m
u
x
l
d
;

o
u
t
p
w
 
(
(
c
-
>
b
a
s
«
 
a
d
d
r
e
s
s
 
+ 

D
I
G
 
C
O
N
T
R
O
L
)
,
 
L
O
W
 
B
Y
T
E
_
E
N
A
B
L
E
)
;
 

>
e
n
d
_
m
u
x
 
co

mm
an

d*
 
(
R
E
A
D
_
M
U
X
I
D
 
T
 
L
A
T
C
H
_
2
8
2
1
,
 
5
)
;
 

m
u
x
l
d
 
- 

T
n
p
w
 
(
c
-
>
b
a
s
e
_
a
d
d
r
e
s
s
 
+ 
D
I
O
_
D
A
T
A
)
;
 

r
e
t
u
r
n
 
(
(
m
u
x
l
d
 
»
 
8)
 

t 
O
x
O
O
f
f
)
;

  
w
r
i
t
*
 
n
b
a
n
k
s
 

/*
 
S
e
n
d
 
n
u
m
b
e
r
 
o
f
 
b
a
n
k
s
 
t
o
 
m
u
l
t
i
p
l
e
x
e
r
.

P
R
I
V
A
T
E

v
o
i
d
 
w
r
i
t
e
_
n
b
a
n
k
s
 
(
n
b
a
n
k
s
)

u
n
s
i
g
n
e
d
 
In
t 

n
b
a
n
k
s
;

I
u
n
s
i
g
n
e
d
 
In
t 

c
o
m
m
a
n
d
_
w
o
r
d
;

o
u
t
p
w
 

( 
(
c
-
>
b
a
s
e
 
.i
dd
re
ss
 

+ 
D
I
D
 
C
O
N
T
R
O
L
)
,
 
L
O
W
_
B
Y
T
E
_
E
N
A
B
L
E
)
;
 

c
o
m
m
a
n
d
_
w
o
r
d
 
- 

<
M
U
L
L
_
C
O
M
M
A
N
D
 

I 
O
x
O
f
)
 

| 
L
A
T
C
H
_
2
8
2
1
 

I 
L
A
T
C
H
_
2
B
2
7
;

/«
 
S
e
n
d
 
t
h
e
 
N
U
L
L
_
C
O
M
M
A
M
D
,
 
c
l
e
a
r
 
- 

0 
*/

o
u
t
p
w
 

( 
(
o
-
"
>
K
i
s
e
_
i
d
d
r
e
s
s
 

+ 
D
I
O
_
D
A
T
A
)
,
 
c
o
m
m
a
n
d
_
w
o
r
d
)
;

/ 
 
S
e
n
d
 
t
h
«
 
c
o
m
m
a
n
d
,
 
c
l
e
a
r
 
  

1 
*/

ou
tl

aw
 

( 
(.

j-
>

b
as

e 
H

d
re

ss
 

+ 
D

ID
 

D
A

T
A

),
 

co
m

m
an

d 
w

or
d 

I 
C

LE
A

R
 

B
IT

);

* 
d
e
v
fl

a
g
s_

to
_
b
it

m
a
p
 

/ 
 

C
o
n
v
er

t 
D

EV
_F

LA
G

S 
s
tr

u
c
tu

re
 
to

 
co

m
p

ac
t 

1
6
-b

it
 
b

it
 

m
ap

.

PR
IV

A
T

E
u
n
s
i
g
n
e
d
 
a
b
o
r
t
 
d
e
v
f
l
a
g
s
_
t
o
_
b
l
t
m
a
p
 
(
d
e
v
f
l
a
g
s
)

D
E
V
_
F
L
A
G
S
 
d
e
v
f
l
a
g
s
;

(
u
n
s
i
g
n
e
d
 
s
h
o
r
t
 
b
i
t
m
a
p
;

b
i
t
m
a
p
 
- 

(
(
u
n
s
i
g
n
e
d
 
s
h
o
r
t
)
d
e
v
f
l
a
g
s
.
D
M
A
_
m
o
d
e
)
 
«
 
14
; 

b
i
t
m
a
p
 
+-

 
(
(
u
n
s
i
g
n
e
d
 
s
h
o
r
t
)
d
e
v
f
l
a
g
s
.
S
E
 
DI
) 
«
 
13
; 

b
i
t
m
a
p
 
+-
 
(
(
u
n
s
i
g
n
e
d
 
s
h
o
r
t
)
d
e
v
f
l
a
g
s
.
u
n
i
p
o
l
a
r
)
 
«
 
12
; 

b
i
t
m
a
p
 
+-
 
(
(
u
n
s
i
g
n
e
d
 
s
h
o
r
t
)
d
e
v
f
l
a
g
s
.
e
n
c
o
d
i
n
g
)
 
«
 
10
; 

b
i
t
m
a
p
 
+-

 
(
(
u
n
s
i
g
n
e
d
 
s
h
o
r
t
)
d
e
v
f
l
a
g
s
.
3
i
g
n
_
e
x
t
e
n
d
e
d
)
 
«
 
9;

r
e
t
u
r
n
 
(
b
i
t
m
a
p
)
;

  
r
e
a
d
_
c
u
r
r
e
n
t
_
b
a
n
k
 

  

/ 
 
R
e
a
d
 
c
u
r
r
e
n
t
 
b
a
n
k
 
f
r
o
m
 
m
u
l
t
i
p
l
e
x
e
r
.
 

*/

P
R
I
V
A
T
E

u
n
s
i
g
n
e
d
 
In
t 

r
e
a
d
_
c
u
r
r
e
n
t
_
b
a
n
k
 

()
I

u
n
s
i
g
n
e
d
 
c
u
r
r
e
n
t
_
b
a
n
k
;

o
u
t
p
w
 
(
(
c
-
>
b
a
s
e
_
a
d
d
r
e
s
s
 
+ 
D
I
O
_
C
O
N
T
R
O
L
)
,
 
L
O
W
_
B
Y
T
E
_
E
N
A
B
L
E
)
;
 

s
e
n
d
 
m
u
x
_
c
o
m
m
a
n
d
 
(
R
E
A
D
_
C
U
R
R
E
N
T
 
B
A
N
K
 

| 
L
A
T
C
H
 
2
8
2
1
,
 
0)
; 

c
u
r
r
e
n
t
_
b
a
n
k
 
- 

i
n
p
w
 
(
c
-
>
b
a
a
e
_
a
3
d
r
e
3
s
 

+ 
D
I
O
_
D
A
T
A
)
;
 

r
e
t
u
r
n
 
(
(
c
u
r
r
e
n
t
 
b
a
n
k
 
»
 
8)
 

( 
O
x
O
O
f
f
)
;

o
u
t
p
w
 
(
(
c
-
>
b
a
s
e
_
a
d
d
r
e
s
s
 

-f 
D
I
O
_
C
O
N
T
R
O
L
)
,
 
W
O
R
D
_
E
N
A
B
L
E
)
;

s
e
n
d
_
m
u
x
_
c
o
m
m
a
n
d
 
(
W
R
I
T
E
_
N
B
A
N
K
S
,
 
n
b
a
n
k
s
)
;

s
a
n
d
_
r
o
u
x
_
c
o
m
m
a
n
d
 
(
W
R
I
T
E
 
N
B
A
N
K
S
 

| 
L
A
T
C
H
_
2
8
2
1
,
 
n
b
a
n
k
s
)
;

s
a
n
d
 
m
u
x
 
c
o
m
m
a
n
d
 
(
H
U
L
L
 
C
O
M
M
A
N
D
 

I 
L
A
T
C
H
 
28
21
, 

n
b
a
n
k
s
)
;

  
v
a
l
i
d
_
g
a
i
n
 

/*
 
D
e
t
e
r
m
i
n
e
s
 
w
h
e
t
h
e
r
 
g
a
i
n
 
i*

 
v
a
l
i
d
 
In

 
th
is
 
sy
st
em
.

P
R
I
V
A
T
E

FL
AG
 
va
li
d_
ga
ln
 
(g

ai
n)

un
si
gn
ed
 
In

t 
ga
in
;

I
in

t 
i,

 
j;

un
si
gn
ed
 
in
t 

ga
in

_t
yp

e;

if
 
(g

ai
n 
 
 
0)

 
re

tu
rn

 
TR

UE
;

/*
 
Tr
an
sl
at
e 

ga
in
 
in

to
 
ga
in
 
ty
pe
 
 /
 

fo
r 

(i
 
- 

0;
 
ga

ln
_m

ap
(l

).
ga

in
_t

yp
« 

!-
 
NO
_G
AI
N 

tt
 

ga
ln
_m
ap
jl
).

ga
in

 
!-
 
ga

in
; 

!"
+«
 )
;

/«
 
Lo

ok
 
fo

r 
de
vi
ce
 
an

d 
ga

in
 
ma

tc
h 

in
 
dt

28
xx

 
in

fo
 
ta

bl
e 

 /
 

1C
 
(g

ai
n 
ma
pl
l)
,g
sl
n_
ty
p*

 
!-
 
HO

 G
AI
N)
 

I
fo
r 

(3
 
- 

0;
 
dt
28
xx
 
in

fo
[j

).
a3

c 
de

vl
ce

_i
d 

!-
 
UN

US
ED

; 
J+
 +
 ) 

if
 
(c

->
de

vi
ce

_i
3 
 
 
dt
28
xx
_T
nf
o|
j)
.a
dc
 
de
vi
ce
_i
d)
 

I
if
 
(g
al
n_
ma
p|
i)

.g
ai

n_
ty

pe
 
t 
dt

28
xx

_T
nf

o|
j]

Tg
ai

n_
ty

pe
)

re
tu

rn
 
TR

UE
; 

~
 

~
 

el
se

 
re

tu
rn

 
FA

LS
E;

) 
el
se
 
re

tu
rn

 
FA

LS
E;

* 
v
a
l
l
d
_
m
u
l
t
l
p
l
e
x
e
r
 

/ 
 
D
e
t
e
r
m
i
n
e
s
 
w
h
e
t
h
e
r
 
m
u
l
t
i
p
l
e
x
e
r
 
is
 
v
a
l
i
d
 
In

 
t
h
i
s
 
s
y
s
t
e
m
.

P
R
I
V
A
T
E

F
L
A
G
 
v
a
l
i
d
j
n
u
l
t
l
p
l
e
x
e
r
 
(
m
u
x
_
i
d
)

u
n
s
i
g
n
e
d
 
in
t 

m
u
x
_
i
d
;

In
t 

i;

f
o
r
 

(i
 
- 

0;
 
m
u
x
_
c
o
n
f
l
g
u
r
a
t
i
o
n
(
i
)
.
m
u
x
 
id
 
!-
 
N
O
_
M
U
X
;
 
14
+)
 

if
 
(
m
u
x
_
i
d
 
-
-
 
m
u
x
_
c
o
n
f
i
g
u
r
a
t
i
o
n
(
l
j
.
m
u
x
 
Id
 
t(

(
c
-
>
d
e
v
i
c
e
 
Id
 
t 
m
u
x
 
c
o
n
f
i
g
u
r
a
t
i
o
n
|
T
)
.
e
d
c
 
d
e
v
i
c
e
 
id

))
 

I 
If
 
(
(
c
-
x
l
e
v
T
c
e
_
f
l
a
g
s
T
s
E
 
D
I
 
it

 
m
u
x
_
c
o
n
f
i
g
u
r
a
t
i
o
n
|
T
]
.
d
i
f
f
 
I
n
p
u
t
s
)
 

II
 

(
!
c
-
>
d
e
v
l
c
e
_
f
l
a
g
s
.
s
E
 
DI
 
(t
 
!
m
u
x
_
c
o
n
f
i
g
u
r
a
t
i
o
n
|
i
)
.
d
i
?
f
_
i
n
p
u
t
s
)
)
 

r
e
t
u
r
n
 
T
R
U
E
;
 

e
l
s
e
 
r
e
t
u
r
n
 
F
A
L
S
E
;
 

I

r
e
t
u
r
n
 
F
A
L
S
E
;

  
v
a
l
i
d
_
m
u
x
_
i
d
 

/*
 
D
e
t
e
r
m
i
n
e
s
 
w
h
e
t
h
e
r
 
m
u
x
 
Id

 
is

 
v
a
l
i
d
.

P
R
I
V
A
T
E

F
L
A
G
 
v
a
l
l
d
_
m
u
x
_
i
d
 
(n
ux
_l
d)

u
n
s
i
g
n
e
d
 
in
t 

m
u
x
_
i
d
;

(
In
t 

1;

f
o
r
 
(1

 
- 

0;
 
m
u
x
_
c
o
n
f
i
g
u
r
a
t
i
o
n
(
i
]
.
m
u
x
_
i
d
 
!-
 
M
O
_
H
O
X
;



S
u
n
 
M
a
y
 

3 
1
2
:
0
2
:
3
8
 
19

92
m
d
t
2
8
x
x
.
c

P
a
g
e
 
5

If
 
(m

ux
_i

d 
--
 
m
u
x
_
c
o
n
f
I
g
u
r
a
t
l
o
n
l
1
]
.
m
u
x
_
l
d
)
 

re
tu
rn
 
TR
UE
;

re
tu
rn
 
FA
LS
E;

bu
ff
er
 
fu

ll

/*
 
Ra

t 
ur
n 

b
u
f
f
e
r
 
st

at
us

.

P
U
B
L
I
C

F
L
A
G
 
d
t
_
b
u
f
f
e
r
_
f
u
l
l
 

()
I

st
at
ic
 
u
n
s
i
g
n
e
d
 
In

t 
fa
r 

b
u
f
f
e
r
_
n
u
m
b
e
r
,
 
fa
r 

c
o
u
n
t
_
r
e
m
a
l
n
l
n
g
;

In
t 

er
rn
um
;

er
rn

u
m

 
- 

A
L

_T
E

ST
_B

I)
FF

E
R

 
(t

b
u
ff

e
r_

n
u
m

b
e
r,

 
tc

o
u
n
t_

re
m

a
ln

tn
g

);
 

If
 

(e
rr

n
u

m
 
 
 

A
L

E
_N

O
T

IN
PR

O
G

) 
e
r_

a
b

o
rt

 
<

D
T

_I
O

_N
O

T
IN

PR
O

G
);

re
tu

rn
 
((

co
un

t_
re

ma
in

ln
g)

 
? 
F
A
L
S
E
 

: 
TR

UE
);

  
d
t
_
d
u
m
p
_
c
o
n
f
I
g
u
r
a
t
i
o
n
 

/*
 
Du
mp
 
th
e 

DT
28
21
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
to
 
s 

st
re
am
.

PU
BL
IC

vo
id

 
dt

 
d
u
m
p
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
(
a
t
r
e
a
m
)
 
 
 
 
 
 
 
 
 
 

V 
4

':*
">

FI
LE

 
  

st
re

am
;

In
t 

1;

if
 

( 
st
at
us
 
--

 
AL
E 

N
O
R
M
A
L
 

) 
< 

If
 
(c
->
de
vl
ce
 
l3

 
~
 
UN
US
ED
)

f
p
r
i
n
t
f
(
s
t
r
e
a
m
.
 
"N
o 
d
e
v
i
c
e
 
d
e
f
i
n
e
d
.
\
r
\
n
"
)
 ;

 
el
se
 

|
fp
ri
nt
f 

(s
tr

ea
m,
 
"
D
e
v
i
c
e
 
Id

 
Is

 
")
; 

s
w
i
t
c
h
 
(c

->
de

vl
ce

 
Id
) 

( 
c
a
s
e
 
DT
28
28
:

f
p
r
i
n
t
f
(
s
t
r
e
a
m
,
 
"D
T2
82
8"
);

br
ea

k;
 

ca
se
 
DT
28
27
:

f
p
r
i
n
t
f
(
s
t
r
e
a
m
,
 
"D

T2
82

7"
);

br
ea

k;
 

c
a
s
e
 
DT

28
21

 
F_
SE
:

f
p
r
T
n
t
f
(
s
t
r
e
a
m
,
 
"D

T2
82

1-
F-

16
SE

")
;

br
ea

k;
 

ca
se

 
DT

28
21

 
F_
DI
:

f
p
r
T
n
t
f
(
s
t
r
e
a
m
,
 
"
D
T
2
8
2
1
-
F
-
8
D
I
"
)
;

br
ea

k;
 

ca
se
 
DT
28
21
:

f
p
r
i
n
t
f
(
s
t
r
e
a
m
,
 
"D
T2
82
1"
);

br
ea

k;
 

ca
se
 
D
T
2
8
2
1
_
G
_
D
I
:

fp
ri
nt
f(
st
re
am
, 

"
D
T
2
8
2
1
_
G
_
D
I
"
)
;

br
ea

k;
 

ca
se
 
DT

2f
l2

1 
G_
SE
:

fp
rT
nt
f(
st
re
sm
, 

"
D
T
2
8
2
1
_
G
_
S
E
"
)
;

br
ea

k;
 

ca
se
 
DT

28
23

:
fp
ri
nt
f(
st
re
am
, 

"D
T2

82
3"

);
br

ea
k;

 
ca
se
 
DT

28
25

:
fp
ri
nt
f(
st
re
am
, 

"D
T2
82
5"
);

b
r
e
a
k
;
 

c
a
s
e
 
D
T
2
8
2
4
_
P
G
H
:

fp
ri
nt
f(
st
re
am
, 

"
D
T
2
8
2
4
_
P
G
H
"
)
;

b
re

a
k
; 

c
a
se

 
D

T
28

24
 

PG
L

:
fp
rT
nt
f(
st
re
am
, 

"
D
T
2
8
2
4
_
P
G
L
"
)
;

br
ea

k;
 

ca
se

 
DT

28
29

:
f
p
r
i
n
t
f
(
s
t
r
e
a
m
,
 
"D
T2
82
9"
);

br
ea

k;
 

I fp
ri
nt
f(
st
re
am
, 

",
 

 )
 ;

s
w
i
t
c
h
 
(c

->
de

vl
ce

 
f
l
a
g
s
.
D
M
A
 
mo

de
) 

( 
ca
se
 
P
R
O
G
R
A
M
M
E
D
_
I
O
:

f
p
r
i
n
t
f
(
s
t
r
e
a
m
,
 
"
p
r
o
g
r
a
m
m
e
d
 
I/

O"
);

 
br

ea
k;

 
ca
se
 
S
I
N
G
L
E
 
C
H
A
N
N
E
L
:

f
p
r
T
n
t
f
(
s
t
r
e
a
m
,
 
"
s
i
n
g
l
e
 
ch
an
ne
l 

DM
A"
);
 

br
ea

k;
 

c
a
s
e
 
O
U
A
L
_
C
H
A
H
N
E
L
:

f
p
r
i
n
t
f
(
s
t
r
e
a
m
,
 
"d
ua
l 

c
h
a
n
n
e
l
 
DM
A"
);
 

br
ea

k;
 

I fp
ri
nt
f(
st
re
am
, 

",
 
")

;

if
 

(c
->

d
e
v

lc
e
_

fl
a
g

s.
S

E
 

D
I)

fp
ri

n
tf

(s
tr

e
a
m

, 
"D

lT
 

")
; 

e
ls

e fp
ri

n
tf

(s
tr

e
a
m

, 
"S

E
, 

")
;

if
 
(c

->
de

vl
ce

 
fl
ag
s.
un
ip
ol
ar
)

fp
ri

nt
f(

st
re

am
, 

"u
ni

po
la

r,
 
")

; 
e
l
s
e fp

ri
nt

f(
st

re
am

, 
"b
ip
ol
ar
, 

")
;

s
w
i
t
c
h
 
(c

->
de

vl
oe

 
t
l
a
g
s
.
e
n
c
o
d
i
n
g
^
 
(
 
 
 
 
 
 
 
 
 
 
 
 
 

c
a
s
e
 
O
F
F
S
E
T
 
B
I
N
A
R
Y
 I

fp
rT
nt
f(
st
re
am
, 

"o
ff
se
t 

b
i
n
a
r
y
 
e
n
c
o
d
i
n
g
"
)
;
 

br
ea

k;
 

ca
se
 
S
T
R
A
I
G
H
T
_
B
I
N
A
R
Y
:

fp
ri
nt
f(
st
re
am
, 

"
s
t
r
a
i
g
h
t
 
b
i
n
a
r
y
 
e
n
c
o
d
i
n
g
"
)
;
 

_
_
_
_
_
_
_
b
r
e
a
k
;
 

_
 _
_
 _
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
 

ca
se
 
T
M
O
S
_
C
O
M
P
L
E
M
E
N
t
j

f
p
r
i
n
t
f
(
s
t
r
e
a
m
,
 
"t

wo
's

 
c
o
m
p
l
e
m
e
n
t
 
e
n
c
o
d
i
n
g
"
)
;
 

if
 
(
c
-
x
i
e
v
i
c
e
_
f
l
a
g
s
.
s
i
g
n
_
e
x
t
e
n
d
e
d
)

fp
ri
nt
f(
st
re
am
, 

",
 
si
gn
 
e
x
t
e
n
d
e
d
"
)
;
 

br
ea

k;
 

I
fp
ri
nt
f(
st
re
am
, 

"\
r\
n"
(;
 

f
p
r
i
n
t
f
(
s
t
r
e
s
m
,
 
"B

ss
e 

I/
O 

a
d
d
r
e
s
s
 
is

 
%4
x 

h
e
x
.
\
r
\
n
"
,
c
-
>
b
a
s
e
_
a
d
d
r
e
s
s
)
;

f
p
r
i
n
t
f
(
s
t
r
e
a
m
,
 
"%

d 
A
/
D
 
c
h
a
n
n
e
l
s
.
\
r
\
n
"
,
c
-
>
c
h
a
n
n
e
l
_
c
o
u
n
t
)
;

I

  
d
t
_
g
e
t
_
a
t
o
d
i
n
f
o
 

/ 
 
R
e
t
u
r
n
 
O
T
_
2
8
x
x
 
st

ru
ct

ur
e.

P
U
B
L
I
C

D
T
_
2
8
X
X
 
fa

r 
  

dt
 
g
e
t
_
a
t
o
d
l
n
f
o
 

()
(

r
e
t
u
r
n
 
(a
);

* 
dt
_g
et
 
b
a
n
k
s
w
l
t
c
h
 
co
un
t 

/»
 
R
e
t
u
r
n
 
ba

nk
 
sw

it
ch

 
co
un
t 

fo
r 

th
is
 
se

ss
io

n.

P
U
B
L
I
C

u
n
s
i
g
n
e
d
 
In

t 
d
t
_
g
e
t
_
b
a
n
k
e
w
l
t
c
h
 
co

un
t 

()
(

r
e
t
u
r
n
 
(b
an
ks
wl
tc
h 

co
un
t)
;



S
un

 
M

ay
 

3 
1

2
:0

2
:3

8
 

19
92

m
d

t2
8

x
x

.c
P

ag
e 

6

T
O

I- 
  

- 
- 

it

d
t_

g
e
t_

b
u
f 
fe

r_
s1

z
e

/ 
 
Ge
t.
 
b
u
f
f
e
r
 
s
i
z
e
.

P
U
B
L
I
C

u
n
s
i
g
n
e
d
 
l
o
n
g
 
dt

 
g
e
t
_
b
u
f
f
e
r
_
s
l
z
e
 

()
I

r
e
t
u
r
n
 
(
b
u
f
f
e
r
 
s
i
z
e
)
;

d
t
_
g
e
t
_
c
h
a
n
n
e
l
_
g
a
l
n

/ 
 
G
a
t
 
c
h
a
n
n
e
l
 
g
a
i
n
.
 

 /

P
U
B
L
I
C

u
n
s
i
g
n
e
d
 
In
t 

d
t
_
g
e
t
 
c
h
a
n
n
e
l
_
g
a
i
n
 
(
c
h
a
n
n
e
l
)

u
n
s
i
g
n
e
d
 
In
t 

c
h
a
n
n
e
T
;

(
r
e
t
u
r
n
 
(
(
c
h
a
n
n
e
l
 
< 

c
-
>
c
h
a
n
n
e
l
_
c
o
u
n
t
 ) 

? 
a
-
>
g
a
l
n
_
l
i
s
t
 (
c
h
a
n
n
e
l
]
 

: 
c
h
a
n
n
e
l
_
g
a
l
n
)
 ;

  
d
t
 
g
e
t
_
c
h
a
n
n
e
l
 
s
i
z
e

 
 m

m
 m

m
 m

m
m

m
m

m
m

m
 m

m
 m

m
 M

H
M

 m
tm

m
m

m
m

 m
m

 m
m

 m
m

m
m

m
m

m
m

m
m

m
m

 M
M

 m

/ 
 
G
e
t
 
c
h
a
n
n
e
l
 
b
l
o
c
k
 
s
i
z
e
.

P
U
B
L
I
C

u
n
s
i
g
n
e
d
 
l
o
n
g
 
d
t
_
g
e
t
_
c
h
a
n
n
e
l
_
s
l
z
e
 

()
I

r
e
t
u
r
n
 
(
c
h
a
n
n
e
l
 
b
l
o
c
k
s
l
z
e
)
;

  
d
t
_
g
<
)
t
_
c
l
l
p
_
v
a
l
u
e

/ 
 
G
e
t
 
t
h
e
 
c
l
i
p
 
v
a
l
u
e
.

P
U
B
L
I
C

u
n
s
i
g
n
e
d
 
l
o
n
g
 
d
t
_
g
«
t
_
c
l
l
p
_
v
a
l
u
«
 

()
I

u
n
s
i
g
n
e
d
 
In
t 

1,
 
dr
;

u
n
s
i
g
n
e
d
 
l
o
n
g
 
cv
;

c
v
 
- 

1;
If

 
(
g
e
t
_
d
y
n
a
m
l
c
 
r
a
n
g
e
 
(*

dr
))

 
f
o
r
 

(1
 
- 

0;
 
T
 
< 

dr
; 

1+
+)
 

c
v
 
«
-
 
1;

r
e
t
u
r
n
 
cv

d
t
_
j
e
t
_
c
l
o
c
k
_
s
o
u
r
c
e

/*
 
G
e
t
 
c
l
o
c
k
 
s
o
u
i
c
e
.

P
U
B
L
I
C

c
h
a
r
 
d
t
_
g
e
t
_
c
l
o
c
k
_
s
o
u
r
c
e
 

()
(

r
e
t
u
r
n
 
(
a
-
>
l
n
f
o
.
t
l
m
i
n
g
_
3
o
u
r
c
e
)
;

d
t
_
g
e
t
_
d
a
t
a
_
t
y
p
e

/ 
 
G
e
t
 
t
h
e
 
d
a
t
a
 
t
y
p
e
.

P
U
B
L
I
C

c
h
a
r
 
d
t
_
g
e
t
_
d
a
t
a
_
t
y
p
e
 

()

*
/

re
tu

rn
 

' »
' 

;

d
t_

g
et

_
d

a
ta

_
u

n
lt

a

,'*
 

G
et

 
th

e 
d

a
ta

 
u

n
it

s.

P
U
B
L
I
C

c
h
a
r
 
d
t
 
g
e
t
 
d
a
t
a
 
u
n
i
t
s
 

()
1 

-
 

-
 

-

r
e
t
u
r
n
 
'd
';

1

d
t
_
g
«
t
_
d
c
_
o
f
f
s
e
t

/ 
 
G
e
t
 
t
h
e
 
d
c
 
o
f
f
s
e
t
.

P
U
B
L
I
C

u
n
s
i
g
n
e
d
 
in
t 

d
t
 
g
e
t
 
d
c
 
o
f
f
s
e
t
 

()
(

u
n
s
i
g
n
e
d
 
in
t 

o
f
f
s
e
t
;

c
o
n
p
u
t
e
_
d
c
_
o
f
f
s
e
t
 
(
(
o
f
f
s
e
t
)
;
 

r
e
t
u
r
n
 
o
f
f
s
e
t
:

* 
d
t
_
g
e
t
_
d
l
g
l
t
 l
z
a
t
i
o
n
_
r
a
t

/ 
 
G
e
t
 
d
i
g
i
t
i
z
a
t
i
o
n
 
r
a
t
e
.

P
U
B
L
I
C

d
o
u
b
l
e
 
d
t
 
g
e
t
 
d
i
g
i
t
i
z
a
t
i
o
n
 
r
a
t
e
 

()
1

r
e
t
u
r
n
 
(
d
i
g
i
t
i
z
a
t
i
o
n
 
r
a
t
e
)
;

1

d
t
 
g
«
t
 
i
n
p
u
t
 
r
a
n
g
e

/ 
 
G
e
t
 
t
h
e
 
I
n
p
u
t
 
r
a
n
g
e
.

P
U
B
L
I
C

u
n
s
i
g
n
e
d
 
in
t 

d
t
 
g
e
t
 
i
n
p
u
t
 
r
a
n
g
e
 

()
(

if
 
(
c
-
>
d
e
v
i
c
e
_
f
 l
a
g
s
.
 u
n
i
p
o
l
a
r
)

r
e
t
u
r
n
 
10
; 

e
l
s
e r
e
t
u
r
n
 
20
;

d
t
 
g
e
t
_
n
e
w
_
b
u
f
 f
e
r
s

 *
/

/ 
 
W
a
i
t
 
f
o
r
 
b
u
f
f
e
r
 
t
o
 
c
o
m
p
l
e
t
e
.
 

C
o
p
y
 
e
x
t
e
r
n
a
l
 
b
u
f
f
e
r
 
i
n
t
o
 
u
s
e
r
 

a
c
c
e
s
s
i
b
l
e
 
m
u
x
 
q
u
e
u
e
.

P
U
B
L
I
C

v
o
i
d
 
d
t
 
g
e
t
 
n
e
w
 
b
u
f
f
e
r
s
 

()
1 

- 
-
 

-
 
t
a
t
l
c
 
u
n
s
i
g
n
e
d
 
in
t 

f
a
r
 
r
e
l
e
a
s
e
d
_
b
u
f
f
e
r
,
 
f
a
r
 
u
n
i
t
;
 

u
n
s
i
g
n
e
d
 
l
o
n
g
 
o
f
f
s
e
t
;
 

F
L
A
G
 
b
a
n
k
_
s
w
i
t
c
h
e
d
;
 

In
t 

e
r
r
n
u
m
;
 

Q
_
L
I
N
K
 

  
h
e
a
d
;

/*
 
W
a
i
t
 
f
o
r
 
a 

b
u
f
f
e
r
 
t
o
 
c
o
m
p
l
e
t
e
 
*/

o
f
f
s
e
t
 
- 

0;
un
it
 
- 

DT
28
XX
 
UN
IT
;



S
u
n
 
M
a
y
 

3 
1
2
:
0
2
:
3
8
 
1
9
9
2

m
d
t
2
8
x
x
.
c

P
a
g
e
 
7

b
a
n
k
 
s
w
i
t
c
h
e
d
 
- 

F
A
L
S
E
;

e
r
r
n
u
m
 
- 

AL
_R
F.
t,
EA
r>
E 

B
U
F
F
E
R
 
(t
'j
nl
t,
 
t
r
e
l
e
a
s
e
d
_
b
u
f
f
e
r
)
 ;

 
s
w
i
t
c
h
 
(
e
i
r
n
u
m
)
 

( 
c
a
s
e
 
A 

I. 
E 

N
O
R
M
A
L
:
 

c
a
s
e
 
A
I
,
E
_
B
A
N
K
S
W
I
T
C
H
:

/'
 
M.
ik
e 

a 
s
c
e
n
e
 

1 
f 

w
e
 
h
a
v
e
 
a 

b
a
n
k
 
s
w
i
t
c
h
 
 /
 

If
 
(m
ux
 
I
n
s
t
a
l
l
e
d
 
it
 
m
u
x
_
l
d
 
!-
 
S
E
_
1
2
8
x
l
6
_
V
l
 
it

e
r
r
n
u
m
 
 
 
A
L
E
_
B
A
N
K
S
W
I
T
C
H
)
 

(
o 

w
r
l
t
e
_
l
o
g
f
l
i
e
 
(
"
W
A
R
N
I
N
G
:
 
B
a
n
k
 
s
w
i
t
c
h
 
o
c
c
u
r
e
d
 
o
n
 
m
u
l
t
I
p
l
e
x
e
i
A
n
"
)
;
 

if
 

(P
eh
u.

g 
e
n
a
b
l
e
d
)

p
r
i
n
t
f
 
(
"
W
A
R
N
I
N
G
:
 
B
a
n
k
 
s
w
i
t
c
h
 
o
c
c
u
r
e
d
 
o
n
 
m
u
l
t
l
p
l
e
x
e
r
\
n
"
)
;
 

b
a
n
k
s
w
l
t
c
h
_
c
o
u
n
t
+
+
;
 

h
_
l
n
c
r
e
m
e
n
t
_
b
a
n
k
s
w
l
t
c
h
 
c
t
r
(
)
;
 

b
a
n
k
_
s
w
l
t
c
h
e
d
 
- 

T
R
U
E
;
 

I h
e
a
d
 
- 

n
«
x
t
_
p
t
r
 
- 

m
u
x
_
q
u
e
u
e
.
h
e
a
d
;
 

w
h
i
l
e
 
(
h
e
a
d
 
!-
 
N
U
L
L
)
 

(
A
L
_
C
O
P
Y
_
B
U
F
F
E
R
 
(
r
e
l
e
a
s
e
d
_
b
u
f
f
e
r
,
 
h
e
a
d
-
>
t
y
p
e
.
b
u
f
f
e
r
-
>
b
u
f
f
e
r
_
n
u
m
b
e
r
.
 
o
f
f
s
e
t
,
 

h
e
a
d
-
>
t
y
p
e
.
b
u
f
f
e
r
-
>
b
u
f
f
e
r
_
a
l
z
e
)
 ;

o
f
f
s
e
t
 
+-
 
h
e
s
d
-
>
t
y
p
e
.
b
u
f
f
e
r
-
>
b
u
f
f
e
r
 
s
i
z
e
;

h
e
a
d
-
>
t
y
p
e
.
b
u
f
f
e
r
-
>
b
a
n
k
_
s
w
l
t
c
h
e
d
 
  

b
a
n
k
_
s
w
i
t
c
h
e
d
;

h
e
a
d
 
- 

h
e
a
d
-
>
n
e
x
t
;
 

I A
L
 
R
E
T
U
R
N
_
B
U
F
F
E
R
 
(
r
e
l
e
a
s
e
d
_
b
u
f
f
e
r
)
;

b
r
e
a
k
;

c
a
s
e
 
A
L
E
_
I
N
P
T
M
O
:

e
r
 
a
b
o
r
t
 
(D

T 
T
I
M
E
O
U
T
)
;

I 
")

r 
'

C
O

or
ea

r;

c
a
s
e
 
A
L
E
 
B
U
F
F
E
R
:

d
e
f
a
u
l
t
:

e
r
 
a
b
o
r
t
 
(D
T

b
r
e
a
k
;

1
1

O
V
E
R
F
L
O
W
)
 ;

dt
 
g
«
t
_
n
e
x
t
_
b
u
f
 f
e
r
 

 

/*
 
G
e
t
 
n
e
x
t
 
b
u
f
f
e
r
 
f
r
o
m
 
m
u
x
 
q
u
e
u
e
.

P
U
B
L
I
C

Q
 
B
U
F
F
E
R
 
f
a
r
 

  
d
t
_
g
e
t
 
n
e
x
t
_
b
u
f
f
e
r
 

()
(

Q
_
L
I
N
K
 

* 
t
h
l
s
_
p
t
r
;

th
ls

_
p

tr
 

- 
n

ex
t_

p
tr

; 
If

 
(n

ex
t_

p
tr

 
!-

 
N

U
LL

)
n

ex
t_

p
tr

 
  

n
ex

t_
p

tr
->

n
ex

t;

re
tu

rn
 

(t
h

ls
_
p

tr
->

ty
p

e
.b

u
ff

e
r
);

d
t_

g
et

_
n

u
m

b
er

_
o
f_

ex
t_

b
u

ff
er

s

/*
 
G
e
t
 
n
u
m
b
e
r
 
of

 
e
x
t
e
r
n
a
l
 
b
u
f
f
e
r
s
.

P
U
B
L
I
C

In
t 

d
t
_
g
e
t
_
n
u
m
b
e
r
_
o
f
_
e
x
t
_
b
u
f
f
e
r
s
 

()
I

r
e
t
u
r
n
 
(
a
-
>
l
n
f
o
.
e
x
t
e
n
d
e
d
_
b
u
f
s
)
;
 

I

d
t
_
g
e
t
 
s
c
a
n
 
c
o
u
n
t

/ 
 
G
e
t
 
s
c
a
n
 
c
o
u
n
t
.
 

P
U
B
L
I
C

In
t 

d
t
_
g
e
t
_
s
c
a
n
_
c
o
u
n
t
 

()

r
e
t
u
r
n
 
(
s
c
a
n
 
c
o
u
n
t
)
;

/*
 

d
t
_
g
»
t
_
t
r
l
q
q
e
r
_
a
o
u
r
c
«

/ 
 
G
e
t
 
t
r
i
g
g
e
r
 
s
o
u
r
c
e
.

P
U
B
L
I
C

c
h
a
r
 
d
t
_
g
e
t
_
t
r
i
g
g
e
r
 
s
o
u
r
c
e
 

()
(

r
e
t
u
r
n
 
(
a
-
>
l
n
f
o
.
t
r
l
g
g
e
r
_
a
o
u
r
c
e
)
;

  
d
t
_
l
n
l
t
l
a
l
l
z
e
_
A
D
C
 

/*
 
I
n
i
t
i
a
l
i
z
e
 
t
h
e
 
D
T
2
8
x
x
 
f
o
r
 
A
D
C
.

P
U
B
L
I
C

v
o
i
d
 
d
t
 
I
n
i
t
i
a
l
i
z
e
 
A
D
C
 

()
I

a
t
a
t
l
c
 
l
o
n
q
 
f
a
r
 
n
u
m
b
«
r
_
o
f
_
t
I
c
k
s
;

u
n
s
i
g
n
e
d
 
In
t 

a
c
t
u
a
l
_
s
c
a
n
c
o
u
n
t
;

c
h
a
r
 
o
u
t
_
a
t
r
|
8
0
)
,
 
*i

nx
_d

ea
cr

lp
t;

In
t 

*
r
r
n
u
m
;

/*
 
D
o
 
s
o
m
e
 
e
r
r
o
r
 
c
h
e
c
k
i
n
g
 
*/

 
i
f
 
(
i
a
e
a
n
 
c
o
u
n
t
)

e
r
 
a
b
o
r
t
 
(D
T 
N
O
 
S
T
A
T
I
O
N
S
)
;

e
l
s
e
 
If

 
(!

 
u
_
l
a
p
o
w
?
(
 
(
u
n
s
i
g
n
e
d
 
lo

ng
) 
s
c
a
n
_
c
o
u
n
t
)
 )

 
e
r
_
a
b
o
r
t
 
(
D
T
_
I
N
V
A
L
I
D
_
S
C
A
N
C
O
O
N
T
)
 ;

ac
tu
al
_a
ca
nc
ou
nt
 
  

(s
ca
n_
co
un
t 

> 
c-
>c
ha
nn
«l
_c
ou
nt
) 

? 
o-

>c
ha

nn
«l

_c
ou

nt
~

/*
 
R
e
s
e
t
 
t
h
e
 
d
e
v
i
c
e
 
*/
 

A
L
_
R
E
S
E
T
 
U
;

/*
 
G
i
v
e
 
A
T
L
A
B
 
t
h
e
 
c
h
a
n
n
e
l
 
a
n
d
 
g
a
i
n
 
l
i
s
t
s
 
*/

A
L
_
S
E
T
O
P
_
A
D
C
 

( 
( 
(
s
-
>
l
n
f
o
.
 t
r
i
g
g
e
r
 
s
o
u
r
c
e
 
 
 
'!

')
 

7 
I
N
T
E
R
N
A
L
_
T
R
I
G
G
E
R
 

t 
E
X
T
E
R
N
A
L
 
T
R
I
 

«
a
-
>
l
n
f
o
.
t
l
m
i
n
g
_
s
o
u
r
c
e
 
 
 
'!
')
 

? 
I
N
T
E
R
N
A
L
_
C
L
O
C
K
 

: 
E
X
T
E
R
N
A
L
_
C
L
O
C
K
)
 

a
c
t
u
a
l
_
a
c
a
n
c
o
u
n
t
,
 
a
-
>
c
h
a
n
n
e
l
_
l
 1
st

, 
a
-
>
g
a
l
n
_
l
i
s
t
)
 ;

/*
 
C
o
m
p
u
t
e
 
a
n
d
 
s
e
n
d
 
n
u
m
b
e
r
 
o
f
 
b
s
n
k
s
 
t
o
 
m
u
l
t
i
p
l
e
x
e
r
 
*/

 
If

 
(
m
u
x
_
l
n
s
t
a
l
l
e
d
)
 

I 
s
w
i
t
c
h
 
(m

ux
 
id

) 
I

c
a
s
e
 
5
E
_
T
2
8
x
l
6
_
V
l
:

/*
 
S
e
t
 
t
h
e
 
e
x
t
e
r
n
a
l
 
m
u
x
 
b
i
t
s
 
*/

a
-
>
l
n
f
o
.
 e
x
t
e
r
n
a
l
 
m
u
x
 
- 

s
c
«
n
_
c
o
u
n
t
 

/ 
c
-
>
c
h
a
n
n
*
l
_
c
o
u
n
t
;

o
u
t
p
w
 

( 
(
a
-
>
i
n
f
 o
.
E
a
a
e
_
a
d
d
r
e
a
a
 
+ 

DI
O_

DA
T.

V)
 ,

 
a
-
>
i
n
f
o
.
 e
x
t
e
r
n
a
l
 
m
u
x
)
;

o
u
t
p
w
 
|
(
a
-
>
l
n
f
o
.
b
a
a
e
_
a
d
d
r
e
a
a
 
+ 

D
I
O
_
C
O
N
T
R
O
L
)
 ,

 
L
O
W
 
B
Y
T
E
 
E
N
A
B
L
E
)
 .

-
b
r
e
a
k
;

d
e
f
a
u
l
t
:

a
-
>
l
n
f
o
.
e
x
t
e
r
n
a
l
_
m
u
x
 
-
 
(
a
c
a
n
_
c
o
u
n
t
 
- 

w
r
i
t
e
 
n
b
a
n
k
s
 
(
a
-
>
l
n
f
o
.
 e
x
t
e
r
n
a
l
 
m
u
x
)
;

c
-
>
c
h
a
n
n
e
l
c
o
u
n
t
 ;

I / 
 
S
e
n
d
 
a 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
c
u
r
r
e
n
t
 
m
u
x
 
t
o
 
t
h
e
 
s
c
r
e
e
n
 
a
n
d
 
t
o
 
t
h
e
 
l
o
g
 
f
i
l
e
 
 /

 
if

 
(g
et
 
m
u
x
 
d
e
s
c
r
i
p
t
o
r
 
(m

ux
 
Id

, 
i
m
x
_
d
e
a
c
r
i
p
t
)
 )

 
(

s
p
r
i
n
t
 f
 
l
o
u
t
 
st
r,
 
"
%
s
 
m
u
l
t
i
p
l
e
x
e
r
 
I
n
s
t
a
l
 l
ed
. 
\n
",
 
m
x
_
d
e
 s
c
r
i
p
t
)
 ;

o
_
w
r
l
t
e
 
l
o
g
f
l
l
e
 
(o
ut
 
a
t
r
)
;

p
r
l
n
t
f
 
7
"
%
s
"
.
 
o
u
t
_
a
t
r
)
;
 

I 
e
l
a
e
 

(
s
p
r
l
n
t
f
 
(o
ut
 
st

r,
 
"
N
o
 
m
u
l
t
i
p
l
e
x
e
r
 
I
n
a
t
a
l
 l
e
d
.
X
n
"
)
 ;

o
 
w
r
i
t
e
 
l
o
g
f
T
l
e
 
(
o
u
t
_
a
t
r
)
 ;

p
r
l
n
t
f
 
T
"
%
»
"
.
 
o
u
t
 
a
t
r
)
;



S
un

 M
ay

 
3 

1
2

:0
2

:3
8

 
19

92
m

d
t2

8
x

x
.c

P
ag

e 
8

I- 
  

C
J

/*
 
Wr

it
e 

th
e 

nu
mb

er
 
of
 
ch

an
ne

ls
 
be
in
g 

di
gi

ti
ze

d 
to
 
sc

re
en

 
an

d 
to

 
lo

g 
fi

le
 
*/
 

ap
ri
nt
f 

(o
ut
 
si
r,

 
"*

1d
 
ch

an
ne

ls
 
de

fl
ne

d\
n"

, 
sc

an
 
co
un

t)
; 

o_
wr

lt
e_

lo
gf

Tl
e 

(o
ut

_s
tr

);
 

~
 

pr
ln
tf
 
("
»s
",
 
ou
t_

st
r)
;

/ 
 
Se
t 

th
e 

sa
mp

li
ng
 
ra
te
 
 /

nu
mt

.e
r_

of
 
ti

ck
s 

- 
(l

on
g)

 
(B
OA
RD
_C
LO
CK
_F
RE
QU
EN
CY
 
/

~ 
(d

ig
it

iz
at

io
n 

ra
te
 

* 
sc
an
_c
ou
nt
))
; 

if
 
((
er
rn
um
 
- 

AL
_S

ET
_C

LO
CK

 
(n

um
Ee

r 
of

_t
lc

ks
))

 
!-

 
AL
E_

NO
RM

AL
) 

(
If
 
(e
rr
nu
m 

--
 
AL
E_
SM
AL
LP
) 

er
_a
bo
rt
 
(D

T_
FR

EQ
TO

OH
IG
H)
;

el
se
 
er
_a
bo
rt
 
(D
T_
FR
EQ
TO
OL
OH
);

if
 
(a

->
ln

fo
.t

lm
in

g_
so

ur
ce

 
»
»
'
!
'
)
 

(
AL
_R
ET
UR
N_
CL
OC

K 
(t

nu
mh

er
_o

f_
tI

ck
s)

;
dl
gi
ti
za
ti
on
_r

at
e 

- 
(d

ou
bl

e)
(B

OA
RD

_C
LO

CK
_F

RE
QU

EN
CY
) 

/ 
nu
mb
er
_o
f_
ti
ck
s 

/
sc
an
_ 
:o
un
t;
 

I / 
 
Se
t 

th
e 

ti
me
ou

t 
ra

te
 
*/

AL
 
SE
T_
TI
ME
OU
T 

( 
TI

ME
 
OU
T 

  
(u
ns
ig
ne
d 

in
t)

 
((
(d
ou
bl
e)
ch
an
ne
l_
bl
oc
ks
iz
e)
 

/ 
di

gi
ti

za
tl

on
_r

at
e)

);

dt
 
in
it
ia
li
ze
 
bu

ff
er

s

/ 
 
I
n
i
t
i
a
l
i
z
e
 
bu

ff
er

s.

P
U
B
L
I
C

vo
id

 
d
t
_
l
n
l
t
l
a
l
l
z
e
_
b
u
f
f
e
r
s
 

()
(

b
u
f
f
e
r
 
si

ze
 
- 

c
h
a
n
n
e
l
 
b
l
o
c
k
s
i
z
e
 

* 
sc
an
_c
ou
nt
;

b
u
f
f
e
r
 
ai

ze
 
» 

(!
 
b
u
f
f
e
r
 
si
ze
) 

? 
S
E
G
M
E
H
T
_
S
I
Z
E
 

: 
bu
ff
«r
_s
lz
c

c
h
a
n
n
e
l
_
b
l
o
c
k
s
l
z
e
 
- 
b
u
f
?
e
r
_
s
l
z
e
 
/ 

sc
an
_c
ou
nt
;

/ 
 
Do
 
so
me
 
e
r
r
o
r
 
c
h
e
c
k
i
n
g
 
fi

rs
t 

 /
 

if
 

(!
 
u
_
i
a
p
o
w
2
(
 
c
h
a
n
n
e
l
_
b
l
o
c
k
s
l
z
e
)
)

e
r
_
a
b
o
r
t
 
(
D
T
_
I
M
V
A
L
I
D
_
C
H
A
N
H
E
L
S
I
Z
E
)
;
 

e
l
s
e
 
if
 
(b
uf
fe
r_
sl
ze
 
> 

S
E
G
M
E
N
T
_
S
I
Z
E
)

er
 
ab
or
t 

(
D
T
_
I
K
V
A
L
I
D
_
B
U
r
F
E
R
S
l
Z
E
)
;

a
l
l
o
c
a
t
e
_
l
n
t
_
b
u
f
f
e
r
s
 

()
 ;

 
a
l
l
o
c
a
t
e
 
ex
t 

b
u
f
f
e
r
s
 

()
 ;

  
d
t
_
l
n
i
t
i
a
l
l
z
e
_
m
u
x
 

/*
 
I
n
i
t
i
a
l
i
z
e
 
m
u
l
t
i
p
l
e
x
e
r
.

P
U
B
L
I
C

vo
id

 
d
t
_
i
n
l
t
i
a
H
z
e
_
m
u
x
(
)

(
mu
x_
ln
st
al
le
d 

- 
FA

LS
E;

  
dt

 
in
it
ia
li
ze
 
pa

ra
ms

 

/ 
 
In

it
ia

li
ze

 
pa

ra
me
te
rs
.

PU
BL
IC

vo
id
 
dt

_i
nl

ti
al

iz
e_

pa
ra
ms
()

I
un
si
gn
ed
 
In

t 
mu
x_

fa
ct

or
, 

ma
x_

ga
in

;

/ 
 
Se
t 

er
ro
r 

pr
oc

es
si
ng
 
 /
 

AL
_S
ET
_E
RR
OR
_C
ON

TR
OL
_W
OR
D 

(D
eb
ug
 
en
ab
le
d)
;

/ 
 
Op

en
 
a 
ch
an
ne

l 
to

 
th
e 

AT
LA
B 

de
vi
ce
 
dr
iv
er
 
*/

if
 
(A

L_
IN

IT
IA

LI
ZE

 
()
 

!-
 
AL
E_
NO
RM
AL
) 

er
_a

bo
rt

 
(D
T_

NO
_A

TL
DR

V)
,

 *
/ */

/ 
 
A
d
d
r
e
s
s
 
b
o
a
r
d
 
D
T
2
8
X
X
_
U
N
I
T
,
 
t
h
e
 
f
i
r
s
t
 
u
n
i
t
 
 /

if
 
(
A
L
_
S
E
L
E
C
T
_
B
O
A
R
D
 

( 
D
T
2
8
X
X
_
U
N
I
T
 

) 
!-
 
AL
E_
NO
RM
AL
) 

e
r
_
a
b
o
r
t
 
(D
T_
HO
_B
OA
RD
) 

,

/ 
 
Ge

t 
th

e 
c
u
r
r
e
n
t
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
*/

 
st
at
us
 
- 
A
L
_
G
E
T
_
C
O
N
F
I
G
U
R
A
T
I
O
N
 

(c
) 

;

/*
 
I
n
i
t
i
a
l
i
z
e
 
t
h
e
 
m
u
l
t
i
p
l
e
x
e
r
 
 /
 

b
a
n
k
s
w
i
t
c
h
_
c
o
u
n
t
 
- 

0;
 

c
l
e
a
r
_
m
u
x
(
)
;
 

if
 

(!
 
m
u
x
_
i
n
s
t
a
l
l
e
d
)
 

(

/*
 
Is
 
th
er
e 

a 
mu
x 

in
st

al
le

d?
 
Ge

t 
mu

lt
ip

le
xe

r 
id

. 
*/
 

if
 
((
Mu
x_
id
 
- 

re
ad

 
mu
xl
d(
))
 

!-
 
NO
 
MU

X)
Mu
x_
in
«t
al
le
d 

-"
TR
UE
; 

el
se

 
nu

x_
in

st
ai

le
d 

- 
FA

LS
E;

/ 
 
Mu
lt
ip
le
xe
r 

Is
 
in
st
al
le
d.
 
Is

 
it

 
a 
va

li
d 

MU
X 

ty
pe

? 
 /

 
if
 
(m
ux
 
in
st
al
le
d 

it
 
!v

al
id

_M
ul

ti
pl

ex
er

 
(M
ux
_i
d)
)

er
_a
Bo
rt
 
(D
T_
IH
VA
LI
D_
MO
X)
; 

} /*
 
I
n
i
t
i
a
l
i
s
e
 
»
a
x
_
c
h
a
n
n
e
l
 
»/

 
m
a
x
_
c
h
a
n
n
e
l
 
- 

c
-
>
c
h
a
n
n
e
l
_
c
o
u
n
t
;

if
 
(M

UX
_!

na
ta

ll
ed

 
it
 
ge
t_

mu
x_

fa
ct

or
 
( 
ux
_i
d,
 
t»
ux
_f
ac
to
r)
) 

Ma
x_
ch
an
ne
l 

 -
 
mu

x_
fa
ct
or
;

/*
 
S
e
t
 
c
h
a
n
n
e
l
 
g
a
i
n
 
b
a
s
e
d
 
o
n
 
M
a
x
 
g
a
i
n
 
a
n
d
 
c
h
a
n
n
e
l
 
g
a
i
n
 
d
e
f
a
u
l
t
 
*/

ch
an
ne
l 

ga
in
 
  
CH
AN
NE
L_
GA
IN
;

If
 
(!

v«
Tl

d_
ga

in
 
(c
ha
nn
el
_g
al
n)
) 

(
if
 
(g

et
_m

ax
_g

ai
n 

(4
»a
x_
ga
in
))
 

ch
an
ne
l_
ga
in
 
- 

ma
x_
ga
in
;

el
se
 
er
 
ab

or
t 

(D
T_
IM
VA

LI
D_

GA
IH

);
 

) d
ig

it
is

a
ti

o
n
 

ra
te

 
  

D
IG

IT
IZ

A
T

IO
M

_R
A

T
E

; 
ch

an
n
el

_
b
lo

c1
c«

iz
e 

- 
0
; 

~
 

sc
an

_
co

u
n

t 
- 

0;

su
d
s_

in
it

ia
li

se
 

(A
TO

D
IN

FO
, 

*
a
->

ln
fo

);
 

su
d
s_

ln
it

la
li

se
_
ta

g
 

(A
TO

D
IN

FO
, 

C
a
->

«
tr

u
c
tt

a
g
);

if
 

(s
ta

tu
s 

~
 

A
L

E
 

N
O

R
M

A
L)

 
(

a
->

ln
fo

.b
a
se

 
ad

d
re

ss
 
- 

c-
>

b
aa

e 
a
d
d
re

ss
;

a
->

ln
fo

.d
e
v
ic

e
_
id

 
  

c-
x
le

v
ic

e_
T

d
;

a
->

in
fo

.d
e
v
ic

e
_
fl

a
g
s
 
- 

d
e
v

fl
a

g
s 

to
 

b
it

m
a

p
 

(c
->

d
e
v

ic
e
_

fl
a

g
s)

; 
I a
->

ln
fo

.t
ri

g
g

«
r_

so
u

rc
e
 
  

'I
';
 

a
->

ln
fo

.t
im

in
g

_
so

u
rc

e
 
- 

'i
';
 

a
->

in
fo

.e
x
te

rn
a
l 

m
ux

 
- 

0
;

a-
>

ch
an

n
el

 
li

s
t 

- 
(i

n
t 

fa
r 

*)
 

fm
aH

o
c 

(c
->

ch
an

n
el

 
co

u
n
t 

if
 

(a
->

ch
an

n
el

 
li

s
t 
 
 

N
U

LL
) 

e
l 

a
b

o
rt

 
(D

T 
NO

 
ST

O
R

A
G

E)
;

si
zo
of
(i
nt
))
,

a-
>g

ai
n_

ll
st

 
- 

(I
nt

 
fa
r 

*)
 
_f

ma
ll

oc
 
(c
->
ch
an
ne
l 

co
un
t 

* 
si

se
of

(I
nt

))
; 

if
 
(a
->
ga
in
_l
ls
t 
 
 
NU
LL

) 
«r

_a
bo

rt
 
(D

T_
NO

_S
TO

RA
GE

);

  
d
t
 
so
t 

c
h
a
n
n
e
l
 

*
*
m
m
m
m
~
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
^
m
m
m
m
m
m
m
m
m
m
^
m
m
m
m
m
m
^
m
m
m
m
m
m
m
^
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
*
/

I*
 
Pu
t 

ch
an
ne
l 

nu
mb
er
 
in
 
ch

an
ne

l 
li

st
 
an
d 

ga
in

 
nu
mb
er
 
in
 
ga

in
 
li
st
. 

'/

PU
BL

IC
F
L
A
G
 
d
t
 
s
e
t
_
c
h
a
n
n
e
l
 
(
c
h
a
n
n
e
l
,
 
g
a
i
n
)

u
n
s
i
g
n
e
d
 
In
t 

c
h
a
n
n
e
l
;

u
n
s
i
g
n
e
d
 
in
t 

g
a
i
n
;

(
c
h
a
r
 
o
u
t
_
s
t
r
(
8
0
)
;

i
f
 
(
c
h
a
n
n
e
l
 
>
-
 
M
a
x
_
c
h
a
n
n
e
l
)
 

(
 p
ri
nt
f 

(o
ut

 
st
r,
 
"W
AR

NI
NG

: 
In
va
li
d 

ch
an

ne
l 

%3
d 

Ig
no

re
d.

\n
",

 
ch

an
ne

l)
; 

o_
wr
lt
e_
lo
gf
Tl
e 

(o
ut
_»
tr
);



S
u
n
 
M
a
y
 

3 
1
2
:
0
2
:
3
8
 
1
9
9
2

m
d
t
2
8
x
x
.
c

P
a
g
e
 
9

T
T r^
-
O

pr
in
tf
 
("

%s
",

 
ou

t^
st

r)
; 

re
tu
rn
 
FA
LS
E;

If
 
(c

ha
nn

el
 

!-
 
sc
an
 
co

un
t)

er
_a
bo
rt
 
(
D
T
_
I
N
V
A
L
I
D
_
C
H
A
N
N
E
L
)
;

If
 

(!
 
mu

x 
In

st
al

le
d)

 
|

if
 
|!

va
ll

d_
ga

ln
 
(g

ai
n)

)
e
r
_
a
b
o
r
t
 
(D
T_
IN
VA
LI
D_
GA
IN
);

a
-
>
c
h
a
n
n
e
l
_
l
i
s
t
|
s
c
a
n
_
c
o
u
n
t
)
 
- 

ch
an

ne
l;

a-
><
ga
in
_l
is
t|
sc
an
_c
ou
nt
) 

- 
(g

ai
n 

--
 
0)
 
? 
c
h
a
n
n
e
l
_
g
a
i
n
 

: 
ga

in
; 

) 
e
l
s
e
 
if
 
(s

ca
n 

co
un
t 

< 
c
-
>
c
h
a
n
n
e
l
_
c
o
u
n
t
)
 

I
a
-
>
c
h
a
n
n
e
l
_
l
T
s
t
|
s
c
a
n
_
c
o
u
n
t
]
 
- 

ch
an
ne
l;

a
-
>
g
a
l
n
_
l
l
s
t
|
s
c
a
n
_
c
o
u
n
t
)
 
- 

c
h
a
n
n
e
l
 
ga
in
; 

) sc
an
_c
ou
nt
*-
f;
 

re
tu
rn
 
TR

UE
;

* 
d
t
_
s
e
t
_
C
h
a
n
n
e
!
B
l
o
c
k
s
i
z
e
 

/*
 
Se

t 
t
h
«
 
ch
an
ne
l 

bl
oc
k 

ai
z«

.

P
U
B
L
I
C

vo
id
 
dt

 
s
e
t
_
C
h
a
n
n
e
!
B
l
o
c
k
s
i
z
e
 
(b
lo
ck
sl
ze
)

u
n
s
i
g
n
e
d
 
lo
ng
 
bl
oc
ks

lz
e;

I
c
h
a
n
n
e
l
 
b
l
o
c
k
s
i
z
e
 
- 
b
l
o
c
k
a
i
z
e
;
_
_
_
_
_
_

dt
 
se
t 

C
h
a
n
n
e
l
G
a
i
n

/*
 
Se
t 

t
h
e
 
ch
an
ne
l 

ga
in
.

P
U
B
L
I
C

vo
id
 
dt

 
s
e
t
_
C
h
a
n
n
e
l
G
a
i
n
 
(g

ai
n)

un
si
gn
ed
* 

in
t 

ga
in
;

I
In
t 

I;

if
 
(!

va
li

d_
ga

in
 
(g
ai
n)
)

er
_i
to
rt
 
(D
T_
IN
VA
LI
D_
GA
IN
) 

; 
c
h
a
n
n
e
l
_
g
a
l
n
 
- 

ga
in
; 

fo
r 

(
1
-
0
;
 

I 
< 

s
c
a
n
_
c
o
u
n
t
 
II
 

1 
< 

c
-
>
c
h
a
n
n
e
l
 
co

un
t;

 
1+

+)
a
-
>
g
a
l
n
_
l
l
s
t
|
I
)
 
- 

ga
in
;

d
t
 
a
e
t
 
C
l
o
c
k
S
o
u
r
c
e

/ 
 
Se
t 

c
l
o
c
k
 
so

ur
ce

.

P
U
B
L
I
C

v
o
i
d
 
dt

 
s
e
t
_
C
l
o
c
k
S
o
u
r
c
e
 
(t
lm
in
g_
so
ur
ce
)

in
t 

t
1
m
T
n
g
_
a
o
u
r
c
e
;

a
-
>
i
n
f
o
.
t
l
m
l
n
g
_
s
o
u
r
c
e
 
- 

(t
ir

oi
ng

_s
ou

rc
e 
«
 
IM
TE
RM
AL
_C
LO
CK
)

* 
d
t
_
a
e
t
_
D
l
g
l
t
l
z
a
t
l
o
n
R
a
t
«
 

/*
 
Se
t 

th
e 

d
i
g
i
t
i
z
a
t
i
o
n
 
ra

te
.

P
U
B
L
I
C

vo
id
 
d
t
_
s
e
t
_
D
l
g
i
t
i
z
a
t
i
o
n
R
a
t
e
 
(r

at
e)

d
o
u
b
l
e
 
ra
te
;

I
d
i
g
i
t
i
z
a
t
i
o
n
 
ra

te
 
- 

ra
te

;

d
t
_
a
«
t
_
m
u
x
_
t
y
p
«

/ 
 
S
o
t
 
t
h
«
 
m
u
l
t
i
p
l
e
x
e
r
 
t
y
p
e
.

P
U
B
L
I
C

v
o
i
d
 
d
t
_
s
«
t
_
m
u
x
_
t
y
p
«
 
(t

yp
e)

u
n
a
l
g
n
e
d
 
in
t 

t
y
p
e
;

mu
x_
in
st
ai
le
d 

- 
TR

UE
;

m
u
x
_
l
d
 
-
 
t
y
p
e
;

If
 
(m

ux
 
id

 
 
 
H
O
 
M
U
X
)

m
u
x
_
T
d
 
- 

S
E
_
l
f
8
x
l
6
_
V
l
;

If
 
(!

va
li

d 
m
u
x
_
l
d
 
(m

ux
_l

d)
) 

e
r
_
«
b
o
r
f
 
(D
T_
IN
VA
LI

D_
MU
X)
;

d
t
_
a
e
t
_
T
r
i
g
g
«
r
S
o
u
r
c
e

/*
 
Se

t 
tr
ig
ge
r 

so
ur

ce
.

P
U
B
L
I
C

v
o
i
d
 
d
t
_
s
e
t
_
T
r
l
g
g
e
r
S
o
u
r
c
«
 
(
t
r
l
g
g
e
r
_
a
o
u
r
c
e
)

In
t 

t
r
l
g
g
«
r
~
a
o
u
r
c
e
;
 

~

a-
>l
nf
o.
tr
ig
ge
r_
ao
ur
ce

 
- 

(t
ri

gg
«r

_a
ou

rc
e 
 
 
IM

TE
RM

AL
_T

RI
GG

ER
)

  
d
t
_
a
t
«
r
t
_
A
D
C
 

/ 
 
S
t
a
r
t
 
c
o
n
t
l
n
u
o
u
a
 
d
a
t
a
 
a
c
q
u
i
s
i
t
i
o
n
.

 *
/  /

P
U
B
L
I
C
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

v
o
i
d
 
d
t
_
s
t
«
r
t
_
A
D
C
 

()
<

/*
 
C
l
e
a
r
 
t
h
e
 
m
u
l
t
i
p
l
e
x
e
r
 
*/

If
 
(
m
u
x
_
l
n
s
t
a
i
l
e
d
 
II
 
m
u
x
_
l
d
 
!-

 
S
E
_
1
2
8
x
l
6
_
V
l
)
 

c
l
e
a
r
_
m
u
x
(
)
;
 

~

AL
 
C
O
N
T
I
N
U
O
U
S
 
A
D
C
 
()

;

  
d
t
_
a
t
o
p
_
A
D
C

/ 
 
S
t
o
p
 
c
o
n
t
l
n
u
o
u
a
 
d
a
t
a
 
a
c
q
u
i
s
i
t
i
o
n
.
 

R
e
a
e
t
 
t
h
e
 
D
T
2
B
x
x
.

P
U
B
L
I
C

v
o
id

 
d

t_
st

op
_A

D
C

 
()

A
L

_S
T

O
P 

()
;

A
L

_R
E

S
E

T
 

()
 ;

A
L
 
T
E
R
M
I
N
A
T
E
 

()
 ;



S
u
n
 

M
ay

 
3 

1
2
:0

2
:4

3
 

1
9

9
2

m
d
t2

8
x
x
.h

P
ag

e 
1

/ 
 

F
IL

E
: 

m
d
t^

S
x
.x

.h
(D

. 
T
o
t
t
i
n
g
h
a
m
 

0
4
/
2
6
/
9
2
)

T
h
i
s
 
is
 
an
 
i
n
c
l
u
d
e
 
f
i
l
e
 
of

 
t
h
e
 
d
e
f
i
n
e
s
,
 
d
a
t
s
 
s
t
r
u
c
t
u
r
e
 
d
e
f
i
n
i
t
i
o
n
s
 
a
n
d
 

e
x
t
e
r
n
a
l
 
d
a
t
a
 
d
e
c
l
a
r
a
t
i
o
n
s
 
f
o
r
 
u
s
i
n
g
 
t
h
e
 
m
d
t
2
8
x
x
 
m
o
d
u
l
o
.

l
i
f
n
d
e
f
 
_
M
D
T
2
8
X
X
 

 
d
e
f
i
n
e
 

M
O
T
2
8
X
X
"

l
i
n
c
l
u
d
a
 
"
m
c
o
n
s
t
.
h
"
 

{
I
n
c
l
u
d
e
 
"m

cj
ue

ue
.h

*

/*
 
D
e
f
a
u
l
t
s
 
 /

 
d
e
f
i
n
e
 
C
H
A
N
N
E
L
_
G
A
I
N
 

I
d
e
f
i
n
e
 
C
L
O
C
K
_
S
O
U
R
C
E
 

I
d
e
f
i
n
e
 
D
I
G
I
T
I
Z
A
T
I
O
N
_
R
A
T
E
 

I
d
e
f
i
n
a
 
T
I
M
E
_
O
U
T
 

I
d
e
f
i
n
a
 
T
R
I
G
G
E
R
_
S
O
U
R
C
E

/*
 
B
u
f
f
e
r
 
C
o
n
s
t
a
n
t
a
 
 /

 
d
e
f
i
n
e
 
M
A
X
 
B
U
F
F
E
R
 
S
I
Z
E

I
N
T
E
R
N
A
L
_
C
L
O
C
K

1
0
0
.
0
 

/*
 
S
a
m
p
l
e
s
/
s
e
c
/
c
h
a
n
n
e
l
 
*/

10 I
N
T
E
R
N
A
L
 
T
R
I
G
G
E
R

1
C
3
8
4
L

S
T
R
U
C
T
U
R
E
 
D
E
F
I
N
I
T
I
O
N
S

t
y
p
e
d
e
f
 
s
t
r
u
c
t
 

{
In
t 

fa
r 

  
c
h
a
n
n
e
l
_
l
l
s
t
;

in
t 

fa
r 

* 
g

a
in

_
ll

s
t;

S
U

D
S

_S
T

R
U

C
T

T
A

G
 
s
tr

u
c
tt

a
g

;
S
U
D
S
_
A
T
O
D
I
N
F
O
 

In
fo
; 

) 
D
T
 
2
B
X
X
;

E
X
T
E
R
N
A
L
 
D
E
C
L
A
R
A
T
I
O
N
S
 

T
h
a
s
a
 
f
u
n
c
t
i
o
n
s
 
c
a
n
 
b
«
 
c
a
l
l
a
d
 
f
r
o
m
 
 
!
!
 
m
o
d
u
l
e
s
 
t
h
a
t
 
I
n
c
l
u
d
e
 
t
h
i
s
 
f
i
l
e
.

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C
 

P
U
B
L
I
C

F
L
A
G
 
d
t
_
b
u
f
f
«
r
_
f
u
l
l
 

()
;

v
o
i
d
 
d
t
_
d
u
m
p
_
c
o
n
f
I
g
u
r
a
t
l
o
n
 
(
F
I
L
E
 
 )
;

D
T
_
2
8
X
X
 
fa
r 

* 
d
t
_
g
«
t
 
a
t
o
d
i
n
f
o
 
()

;
u
n
s
i
g
n
e
d
 
in
t 

d
t
_
g
e
t
_
E
a
n
k
s
w
l
t
c
h
_
c
o
u
n
t
 

()
;

u
n
s
i
g
n
e
d
 
l
o
n
g
 
d
t
_
g
a
t
_
b
u
f
f
e
r
_
a
i
z
e
 
()

;
u
n
s
i
g
n
e
d
 
l
o
n
g
 
d
t
_
g
e
t
_
c
h
a
n
n
e
l
_
a
i
z
e
 
()

;
u
n
s
i
g
n
e
d
 
in
t 

d
t
_
q
e
t
_
c
h
a
n
n
e
l
_
g
a
l
n
 
(
u
n
s
i
g
n
e
d
 
In
t)

u
n
s
i
g
n
e
d
 
l
o
n
g
 
d
t
_
g
a
t
_
c
l
l
p
_
v
a
l
u
e
 
()

;
c
h
a
r
 
d
t
_
g
e
t
_
c
l
o
c
k
_
s
o
u
r
c
e
 

()
;

c
h
a
r
 
d
t
_
g
e
t
_
d
a
t
a
_
t
y
p
e
 
()

;
c
h
a
r
 
d
t
_
g
e
t
_
d
a
t
a
_
u
n
i
t
s
 
()

;
u
n
s
i
g
n
e
d
 
in
t 

dt
 
g
a
t
 
d
c
_
o
f
f
s
e
t
 

()
;

d
o
u
h
l
e
 
dt
 
g
e
t
_
d
T
g
i
t
l
z
a
t
i
o
n
_
r
a
t
e
 

()
;

u
n
s
i
g
n
e
d
 
T
n
t
 
d
t
_
g
a
t
.
_
i
n
p
u
t
 _
r
a
n
g
e
 

()
;

v
o
id

 
d
t_

g
e
t_

n
e
w

 
b

u
ff

e
rs

 
(I

;
Q

_B
U

F
F

R
R

 
fa

r 
* 

d
t_

g
e
t 

n
e
x

t_
h

u
ff

e
r 

()
;

in
t 

d
t_

g
e
t_

n
u

m
b

a
r_

o
f_

e
x

t_
b

ij
f 
fe

rs
 

()
 ;

in
t 

dt
 
g
e
t
_
s
c
a
n
_
c
o
u
n
t
 

()
;

c
h
a
r
 
d
t
_
g
e
t
_
t
r
i
g
g
e
r
 
s
o
u
r
c
e
 

()
;

v
o
i
d
 
d
t
_
i
n
l
t
i
a
l
l
i
e
_
B
u
f
f
e
r
s
 

()
;

v
o
i
d
 
d
t
_
i
n
l
t
l
a
l
l
z
e
_
p
a
r
a
t
n
s
 (
) 

;

P
U
B
L
I
C
 
F
L
A
G
 
d
t
_
»
e
t
_
c
h
a
n
n
e
l
 
(
u
n
s
i
g
n
e
d
 
In
t,
 
u
n
s
i
g
n
e
d
 
In
t)
;

P
U
B
L
I
C
 
v
o
i
d
 
d
t
_
»
e
t
_
C
h
a
n
n
e
l
B
l
o
c
k
s
l
z
e
 
(
u
n
s
i
g
n
e
d
 
l
o
n
g
)
;

P
U
B
L
I
C
 
v
o
i
d
 
dt

 
s
o
t
_
C
h
s
n
n
e
l
G
a
l
n
 
(
u
n
s
i
g
n
e
d
 
I
n
t
)
;

PU
BL

IC
 
vo

id
 
dt
~s
«t
_C
lo
ck
So
ur

c«
 
(I
nt
);

PU
BL

IC
 
vo
id
 
dt

 
ae

t_
Dl

gl
ti

za
tl

on
Ra

t«
 
(d

ou
bl

e)
;

PU
BL

IC
 
vo
id
 
dt

~s
«t

_m
ux

 
ty
po
 
(u

ns
ig

ne
d 

In
t)
;

PU
BL
IC
 
vo

id
 
dt

_»
et

 
Tr
lg
ge
rS

ou
rc
e 

(I
nt
);

PU
BL
IC
 
vo
id
 
dt

_s
ta

rt
_A

DC
 
()
;

PU
BL

IC
 
vo
id
 
dt

_s
to

p_
AD

C 
()
;

l
a
n
d
I
f



Su
n 
M
a
y
 

3 
1
2
:
0
2
:
5
3
 
19
92

m
e
r
r
o
r
.
 c

P
a
g
e
 
1

/*
 
F
I
L
E
:
 
m
e
r
r
o
r
.
 c

T
h
i
s
 
is
 
a 
c
o
l
l
e
c
t
i
o
n
 
of
 
C

(D
. 

T
o
t
t
i
n
g
h
a
m
 

0
4
/
2
6
/
9
2
)

f
u
n
c
t
i
o
n
s
 
t
h
a
t
 
m
a
n
a
g
e
 
t
h
e
 
e
r
r
o
r
 
m
e
s
s
a
g
e
s
 
f
o
r
 
x
d
e
t
e
c
t
 .

A
l
l
 
f
u
n
c
t
i
o
n
s
 
h
a
v
e
 
b
e
e
n
 
w
r
i
t
t
e
n
 
a
n
d
 
c
o
m
p
i
l
e
d
 
m
e
d
i
u
m
 
m
o
d
e
l
.
 

T
h
e
 
f
o
l
l
o
w
i
n
g

f
u
n
c
t
i
o
n
s
 
a
r
e
 
i
n
c
l
u
d
e
d
:

e
r
 
a
b
o
r
t
 

()

E
X
T
E
R
N
A
L
 
F
U
N
C
T
I
O
N
S
 
C
A
L
L
E
D

d
m
 
r
e
s
e
t
 

( )
d
t
~
s
t
o
p
 
A
D
C
 

(|
o
_
w
r
i
t
e
_
l
o
g
f
 l
ie
 

()
s 

r
e
s
e
t
 
s
c
r
e
e
n
 

()
s 

s
c
r
e
e
n
 
o
n
 

()

H
I
S
T
O
R
Y
:

n
o
n
e

l
i
n
c
l
u
d
e
 
<
s
t
d
l
o
.
h
>
 

'. 
l
i
n
c
l
u
d
e
 
<
m
a
l
l
o
c
.
h
>

l
i
n
c
l
u
d
e
 
"
m
c
o
n
s
t
.
h
"

l
i
n
c
l
u
d
e
 
"
m
d
e
m
u
x
.
h
"

1 
I
n
c
l
u
d
e
 
"
m
d
t
2
8
x
x
.
h
"

f*
~\

 
l
i
n
c
l
u
d
e
 
"
m
e
r
r
o
r
.
 h
"

  
I
n
c
l
u
d
e
 
"m
lo
-.
|.
h"

4
\
 

i 
l
i
n
c
l
u
d
e
 
"
m
s
c
r
e
e
n
.
h
"

f d
e
f
i
n
e
 
F
A
R
H
E
A
P
 

1
M
e
 f
i
n
e
 
N
E
A
P
H
E
A
P
 

2

P
R
I
V
A
T
E
 
E
R
 
M
E
S
S
A
G
E
 
e
m
|
)
 

"
D
M
 
N
O
 
S
T
O
R
A
G
E
 

,
D
S
P
 
I
N
V
A
L
I
D
 
F
I
L
E
 

,
D
S
P
 
N
O
 
B
O
A
R
D
 

,
D
T
 
F
R
E
Q
T
O
O
H
I
G
H
 

,
D
T
 
F
R
E
Q
T
O
O
L
O
W
 

,
DT
 
I
N
V
A
L
I
D
 
B
U
F
F
E
R
S
I
Z
E
 

,
D
T
 
I
N
V
A
L
I
D
 
C
H
A
N
N
E
L
 

,
DT

 
IN
VA
LI
D'
CH
AN
NE

LS
IZ
E,

D
T
 
I
N
V
A
L
I
D
 
G
A
I
N
 

,
DT
 
IH

VA
LI

D'
MU

X 
,

D
T
 
I
N
V
A
L
I
D
 
S
C
A
H
C
O
U
H
T
 

,
D
T
 
1
0
 
N
O
T
I
N
P
R
O
G
 

,
D
T
 
N
O
 
A
T
L
D
P
V
 

,
D
T
 
N
O
~
B
O
A
R
D
 

,
D
T
 
N
O
 
S
T
A
T
I
O
N
S
 

,
D
T
 
H
O
 
S
T
O
R
A
G
E
 

,
D
T
 
O
V
E
R
F
L
O
W
 

,
D
T
 
T
I
M
E
O
U
T
 

,
D
T
 
U
N
A
V
A
I
L
A
B
L
E
 
X
B
 

,
F 

D
I
S
K
 
F
U
L
L
 

,
F
 
I
N
V
A
L
I
D
 
D
R
I
V
E
 

,
F
 
N
O
 
S
T
O
R
A
G
E
 

,
H
S
 
N
O
 
S
T
O
R
A
G
E
 

,

d
i
s
p
l
a
y
 
an
 
e
r
r
o
r
 
m
e
s
s
a
g
e
 
t
h
e
n
 
q
u
i
t

r
e
s
e
t
 
t
h
i
s
 
m
o
d
u
l
e
 
a
n
d
 
r
e
l
e
a
s
e
 
a
l
l
 
s
t
o
r
a
g
e

s
t
o
p
 
c
o
n
t
i
n
u
o
u
s
 
d
a
t
a
 
a
c
q
u
i
s
i
t
i
o
n

w
r
i
t
e
 
s
t
r
i
n
g
 
t
o
 
lo
g 

f
i
l
e
 
s
t
r
e
a
m

r
e
s
e
t
 
t
h
e
 
m
o
n
o
c
h
r
o
m
e
 
s
c
r
e
e
n
 
t
o
 
t
e
x
t

r
e
t
u
r
n
 
s
c
r
e
e
n
 
f
l
a
g

I
N
C
L
U
D
E
 
F
I
L
E
S

D
E
F
I
N
E
S

G
L
O
B
A
L
S

 
U
n
a
b
l
e
 
t
o
 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
In

 
D
M
 
G
E
T
 
N
E
W
 
B
U
F
F
E
R
.
'
 

,
"
C
a
n
n
o
t
 
o
p
e
n
 
.f

ft
 
f
i
l
e
.
"
 

,
"
S
y
m
m
e
t
r
i
c
 
R
e
s
e
a
r
c
h
 
T
M
S
3
2
0
2
0
/
C
2
5
 
b
o
a
r
d
 
n
o
t
 
f
o
u
n
d
.
"
 

,
"
R
e
q
u
e
s
t
e
d
 
a
g
g
r
e
g
a
t
e
 
f
r
e
q
u
e
n
c
y
 
is

 
t
o
o
 
h
i
g
h
.
"
 

,
 
R
e
q
u
e
s
t
e
d
 
a
g
g
r
e
g
a
t
e
 
f
r
e
q
u
e
n
c
y
 
Is

 
t
o
o
 
l
o
w
.
"
 

,
"
A
g
g
r
e
g
a
t
e
 
b
u
f
f
e
r
 
s
i
z
e
 
e
x
c
e
e
d
s
 
6
4
K
 
b
y
t
e
s
.
"
 

,
"
I
n
v
a
l
i
d
 
c
h
a
n
n
e
l
 
n
u
m
b
e
r
.
"
 

,
"
C
h
a
n
n
e
l
B
l
o
c
k
s
i
z
e
 
m
u
s
t
 
b
e
 
a 

p
o
w
e
r
 
o
f
 
2
.
"
 

,
 
I
n
v
a
l
i
d
 
g
a
i
n
 
n
u
m
b
e
r
.
'
 

,
"
I
n
v
a
l
i
d
 
m
u
l
t
i
p
l
e
x
e
r
 
i
n
s
t
a
l
l
e
d
.
"
 

,
"
N
u
m
b
e
r
 
of

 
s
t
a
t
i
o
n
 
d
e
f
i
n
i
t
i
o
n
s
 
m
u
s
t
 
b
e
 
a 
p
o
w
e
r
 
o
f
 
2.

*,
"
A
/
D
 
e
r
r
o
r
 
--
 
l/
o 

n
o
t
 
in
 
p
r
o
g
r
e
s
s
.
"
 

,
"
A
T
L
A
B
 
d
e
v
i
c
e
 
d
r
i
v
e
r
 
no
t 

f
o
u
n
d
.
"
 

,
 
I
l
l
e
g
a
l
 
D
T
2
B
x
x
 
b
o
a
r
d
 
n
u
m
b
e
r
.
 

C
h
e
c
k
 
I
n
s
t
a
l
l
a
t
i
o
n
.
"
 

,
 
N
o
 
s
t
a
t
i
o
n
 
d
e
f
i
n
i
t
i
o
n
s
 
f
o
u
n
d
 
in
 
i
n
p
u
t
 
f
i
l
e
.
"
 

,
"
U
n
a
b
l
e
 
t
o
 
a
l
l
o
c
a
t
e
 
b
u
f
f
e
r
 
In

 
DT
 
I
N
I
T
I
A
L
I
Z
E
 
B
U
F
F
E
R
.
"
 

,
"
A
T
L
A
B
 
b
u
f
f
e
r
 
o
v
e
r
f
l
o
w
.
"
 

,
 
A
T
L
A
B
 
u
s
e
r
 
t
i
m
e
o
u
t
 
e
x
c
e
e
d
e
d
 
o
n
 
i
n
p
u
t
.
'
 

,
"
E
x
t
e
n
d
e
d
 
m
e
m
o
r
y
 
b
u
f
f
e
r
 
is
 
n
o
t
 
a
v
a
i
l
a
b
l
e
.
"
 

,
"
D
i
s
k
 

Is
 
f
u
l
l
.
"

 
I
n
v
a
l
i
d
 
d
r
i
v
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
In

 
p
a
t
h
 
n
a
m
e
.
*
 

,
 
U
n
a
b
l
e
 
t
o
 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
In
 
F 

I
N
I
T
I
A
L
I
Z
E
 
P 
A
R
A
M
S
.
"
 

,
"
U
n
a
b
l
e
 
t
o
 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
In
 
H
S
 
L
O
C
A
T
E
 
E
V
E
N
T
.
'
 

,

T
R
U
E
 

,
F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
.

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

T
R
U
E
 

,
F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

F
A
L
S
E
,

T
R
U
E
 

,
T
R
U
E
 

,

L
_
N
O
_
S
T
O
R
A
G
E

O
_D

IS
K

_F
U

L
L

0_
IN

V
A

L
ID

_D
R

IV
E

0
 

IH
V

A
L

ID
_L

O
G

F
IL

E
PJ

C
_N

O
_S

T
O

R
A

G
E

Q
_N

O
_S

T
O

R
A

G
E

S_
N

O
_S

T
O

R
A

G
E

S
P

_I
N

V
A

L
ID

_S
IZ

E
SP

_N
O

_B
O

A
R

D
S
P
_
N
O
_
S
T
O
R
A
G
E

S
T
_
I
N
V
A
L
I
D
_
F
I
L
E

S
T
_
N
O
 
S
T
O
R
A
G
E

U
_

N
O

_
S

T
O

R
A

G
E

T
_ 

I M
V

A
L

I D
_C

H
 A

N
N

E
L

T
_
I
N
V
A
L
I
D
_
L
T
A
S
I
Z
E

T
_
I
M
V
A
L
I
D
_
S
T
A
S
I
Z
E

T
_
H
O
_
S
T
O
R
A
G
E

X
_
I
N
V
A
L
I
D
_
I
N
P
U
T
F
I
L
E

D
M
_
P
O
W
R
S
T
O
R

D
M
_
P
O
W
R
S
T
O
R
_
1

D
M
_
P
O
W
R
S
T
O
R
_
2

D
M
_
P
O
W
R
S
T
O
R
_
3

D
M
_
P
O
W
R
S
T
O
R
_
4

D
M
_
P
O
W
R
S
T
O
R
_
5

D
M
_
P
O
W
R
S
T
O
R
 
6

_
D
M
 
P
O
W
R
S
T
O
R
_
8
 

D
M
~
P
C
W
R
S
T
O
R
_
9
 

D
M
_
P
O
W
R
S
T
O
R
_
1
0
 

D
M
_
P
O
W
R
S
T
O
R
_
1
1
 

U
H
E
X
P
E
C
T
E
P
_
E
R
R
O
R

 
U
n
a
b
l
e
 
to
 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
in
 
L 

L
O
C
A
T
E
 
E
V
E
N
T
.
"
 

, 
T
R
U

"D
is
k 

la
 
fu
ll
."
 

, 
F
A
L

"
I
n
v
a
l
i
d
 
d
r
i
v
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
In

 
lo
g 

pa
th

 
n
a
m
e
.
"
 

, 
F
A
L

 
U
n
a
b
l
e
 
to

 
o
p
e
n
 
lo

g 
fi

le
.'

 
, 

FA
L

 
U
n
a
b
l
e
 
to

 
a
l
l
o
c
a
t
e
 
a
t
o
r
a
g
e
 
in
 
P
K
J
»
I
C
K
 
E
V
E
N
T
.
"
 

, 
T
R
U

 
U
n
a
b
l
e
 
to

 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
in

 
Q
J
i
A
V
E
_
L
I
N
K
.
"
 

. 
T
R
U

 
U
n
a
b
l
e
 
to

 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
in

 
S
J
>
L
O
T
J
M
J
F
F
E
R
.
"
 

, 
T
R
U

 
I
l
l
e
g
a
l
 
s
p
e
c
t
r
a
l
 
s
i
z
e
.
'
 

, 
F
A
L

 
S
y
m
m
e
t
r
i
c
 
R
e
s
e
a
r
c
h
 
T
M
S
3
2
0
2
0
/
C
2
5
 
bo
ar
d 

no
t 

f
o
u
n
d
.
"
 

, 
F
A
L

 
U
n
a
b
l
e
 
to

 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
In

 
S
P
J
X
>
M
P
U
T
E
 
S
P
E
C
T
R
U
M
.
"
 

, 
T
R
U

 
I
n
v
a
l
i
d
 
s
t
a
t
i
o
n
 
f
i
l
e
.
"
 

~
 

, 
FA

L
 
U
n
a
b
l
e
 
to
 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
In

 
S
T
 
A
D
D
 
S
T
A
T
I
O
N
.
"
 

, 
T
R
U

 
U
n
a
b
l
e
 
to
 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
In

 
U
J
J
U
I
L
D
J
T
I
M
E
L
I
N
E
.
 
 

, 
T
R
U

 
I
n
v
a
l
i
d
 
c
h
a
n
n
e
l
 
r
e
q
u
e
s
t
e
d
.
"
 

~
 

, 
F
A
L

"
L
T
A
 
w
i
n
d
o
w
 
s
i
z
e
 
m
u
s
t
 
b
*
 
a 

p
o
w
e
r
 
of
 
tw
o.
* 

, 
FA

L
"S

TA
 
w
i
n
d
o
w
 
si

ze
 
m
u
s
t
 
b
e
 
a 

p
o
w
e
r
 
of
 
tw
o.
' 

, 
F
A
L

 
U
n
a
b
l
e
 
to

 
a
l
l
o
c
a
t
e
 
s
t
o
r
a
g
e
 
in

 
T
J
S
E
T
_
T
R
1
G
G
E
R
.
 
 

, 
T
R
U

"
C
a
n
n
o
t
 
o
p
e
n
 
In
pu
t 

f
i
l
e
.
*
 

, 
FA

L
 
U
n
e
x
p
e
c
t
e
d
 
P
o
w
r
S
T
O
R
 
e
r
r
o
r
.
*
 

, 
F
A
L

 
P
o
w
r
S
T
O
R
 
I
n
i
t
i
a
l
i
z
a
t
i
o
n
 
Is

 
i
n
v
a
l
i
d
.
"
 

, 
FA

L
 
P
o
w
r
S
T
O
R
 
I
n
i
t
i
a
l
i
z
a
t
i
o
n
 
d
a
t
a
 
is
 
ba
d.
' 

, 
F
A
L

 
P
o
w
r
S
T
O
R
 
Is
 
no
t 

i
n
i
t
i
a
l
i
z
e
d
.
"
 

, 
FA

L
 N

ot
 
e
n
o
u
g
h
 
m
e
m
o
r
y
 
a
v
a
i
l
a
b
l
e
 
to
 
P
o
w
r
S
T
O
R
.
*
 

, 
FA

L
"
P
o
w
r
S
T
O
R
 
fi
le
 
e
r
r
o
r
.
"
 

, 
F
A
L

 
P
o
w
r
S
T
O
R
 
e
x
p
a
n
d
e
d
 
m
e
m
o
r
y
 
e
r
r
o
r
.
*
 

, 
F
A
L

 
P
o
w
r
S
T
O
R
 
e
x
t
e
n
d
e
d
 
m
e
m
o
r
y
 
e
r
r
o
r
.
"
 

, 
FA

L
 
P
o
w
r
S
T
O
R
 
a
d
d
r
e
s
s
 
Is

 
i
n
v
a
l
i
d
.
*
 

, 
F
A
L

 N
o 

m
o
r
e
 
m
e
m
o
r
y
 
a
v
a
i
l
a
b
l
e
 
to
 
P
o
w
r
S
T
O
R
.
*
 

, 
FA

L
 
P
o
w
r
S
T
O
R
 
h
e
a
p
 
it

 
I
n
v
a
l
i
d
.
"
 

, 
F
A
L

 N
o 

m
o
r
e
 
he
ap
s 

a
v
a
i
l
a
b
l
e
 
t
o
 
P
o
w
r
S
T
O
R
'
 

, 
F
A
L

 
U
n
e
x
p
e
c
t
e
d
 e
r
r
o
r
.
"
_
_
_
_
_
_
_
_
 

.._
,_ 
r
*
L

d
u
m
p
_
h
e
a
p

/*
 
D
u
m
p
 
th
e 

fa
r 

he
ap
. 

 /

P
R
I
V
A
T
E

vo
id

 d
u

m
p

jt
ea

p
 

(s
tr

ea
m

, 
se

le
ct

o
r)

FI
L

E
 

 s
tr

ea
m

;
u
n
s
i
g
n
e
d
 
In
t 

s
e
l
e
c
t
o
r
;

I
st
ru
ct
 

h
e
a
p
i
n
f
o
 
hl
nf
o;

lo
ng
 
fr

ee
by

te
s,

 
u
s
e
d
b
y
t
e
s
;

In
t 

h
e
a
p
s
t
a
t
u
s
;

f
r
e
e
b
y
t
e
s
 
- 

u
s
e
d
b
y
t
e
s
 
- 

0;
 

hl
nf
o.
 
p
e
n
t
r
y
 
- 

NU
LL
; 

wh
il
e 

T
(
h
e
a
p
s
t
a
t
u
s
 
-

((
se
le
ct
or
 
 
 
FA
RH
EA
P)
 

? 
_
f
h
e
a
p
w
a
l
k
(
(
h
l
n
f
o
)
 

: 
j
i
h
e
a
p
w
a
l
k
(
(
h
i
n
f
o
)
)
)
 
 
 

JI
EA

PO
K)

 
( 

f
p
r
l
n
t
f
 
(s
tr
ea
m,
 
"%

6s
 
bl
oc
k 

at
 
%
p
 
of

 
s
i
z
e
 
%4
.4
u\
n"
,

(
h
l
n
f
o
.
_
u
s
e
f
l
a
g
 
 
 
J
J
S
E
D
E
N
T
R
Y
 
? 

"
U
S
E
D
"
 

: 
"F

RE
E"

),
 

hl
nf

o.
 
pe
nt
ry
, 

h
l
n
f
o
.
_
s
i
z
e
)
;
 

if
 
(
h
l
n
f
o
.
_
u
s
e
f
l
s
g
 
 
 
J
J
S
E
D
E
N
T
R
Y
)

u
s
e
d
b
y
t
e
s
 

+ 
» 
h
l
n
f
o
.
_
s
i
i
e
;
 

e
l
s
e
 
f
r
e
e
b
y
t
e
s
 
+-
 
h
l
n
f
o
.
_
s
l
z
e
;

f
p
r
l
n
t
f
 
(s
tr
ea
m,
 
"U
se
d 

by
te

s:
 
%l

d,
 
fr

ee
 
by
te
s:
 
%l

d\
n"

, 
us

ed
by

te
s,

 
f
r
e
e
b
y
t
e
s
)
;

s
w
i
t
c
h
 
(h

ea
ps

ta
tu

s)
 

( 
c
a
s
e
 
J
i
E
A
P
E
M
P
T
Y
:

fp
rl
nt
f 

(s
tr

ea
m,

 
"O
K:
 
E
m
p
t
y
 
h
e
a
p
.
\
n
"
)
;

br
ea
k;
 

c
a
s
e
 
J
i
E
A
P
E
N
D
:

f
p
r
l
n
t
f
 
(s
tr
ea
m,
 
'O
K:
 
En
d 

of
 
h
e
a
p
.
V
n
"
)
;

br
ea
k;
 

c
a
s
e
 
J
I
E
A
P
B
A
D
P
T
R
t

f
p
r
l
n
t
f
 
(s
tr
ea
m,
 
"E

RR
OR

: 
B
a
d
 
p
o
i
n
t
e
r
 
to
 
h
e
a
p
.
V
n
"
)
;

br
ea
k;
 

ca
se
 

HE
AP
BA
DB
EG
IN
:



S
u
n
 
M
a
y
 

3 
1
2
:
0
2
:
5
3
 
1
9
9
2

m
e
r
r
o
r
.
c

P
a
g
e
 
2

fp
ri

nt
f 

(s
tr

ea
m,

 
"E

RR
OR

: 
Ba
d 

st
ar
t 

of
 
h
e
a
p
.
\
n
"
)
;

b
r
e
a
k
;
 

c
a
s
e
 
_
H
E
A
P
B
A
D
N
O
D
E
:

f
p
r
i
n
t
f
 
(
s
t
r
e
a
m
,
 
"
E
R
R
O
R
:
 
B
a
d
 
n
o
d
e
 
In
 
h
e
a
p
.
X
n
"
)
;

b
r
e
a
k
;
 

d
e
f
a
u
l
t
:

f
p
r
i
n
t
f
 
(
s
t
r
e
a
m
,
 
"
E
R
R
O
R
:
 
U
n
r
e
c
o
g
n
i
z
e
d
 
h
e
a
p
s
t
s
t
u
s
 
c
o
d
e
.
\
n
"
)
;

  
q
u
i
t
O
 

/*
 
Q
u
i
t
 
w
i
t
h
o
u
t
 
r
e
s
e
t
t
i
n
g
 
t
h
e
 
s
c
r
e
e
n
.

P
R
I
V
A
T
E

v
o
i
d
 
q
u
i
t
O
 

()
I

d
t
_
s
t
o
p
 
A
D
C
 

()
;

d
m
_
r
e
s
e
t
 

()
 ;

ex
it

 
( 

1)
; 

I

er
 
ab
or
t

/"
 
D
i
s
p
l
a
y
 
an

 
e
r
r
o
r
 
m
e
s
s
a
g
e
 
th
en
 
qu
it
.

PU
BL
IC

vo
id

 
e
r
_
a
b
o
r
t
 
(m
es
sa
ge
 
Id
)

u
n
s
i
g
n
e
d
 
in
t 

m
e
s
s
a
g
e
_
l
5
;

I
st
at
ic
 
ch
ar
 
m
e
s
s
a
g
e
|
8
0
)
;

FI
LE
 
's

tr
ea

m;
In

t 
i;

If
 
(s

_s
cr

ee
n_

on
()

) 
s
_
r
e
s
e
t
_
s
c
r
e
e
n
(
)
;

fo
r 

(1
 
- 

0;
 
e
m
l
M
.
i
d
 
!-
 
U
N
E
X
P
E
C
T
E
D
_
E
R
R
O
R
 
11
 
e
m
(
l
)
.
i
d
 
!-
 
m
e
s
a
a
g
e
_
l
d
;
 

sp
rl

nt
f 

(m
es
sa
ge
, 

"
E
R
R
O
R
 
%3

d:
 
%s

\n
",

 
me
ss
ag
e_
ld
, 

e
m
(
l
)
.
t
e
x
t
)
;
 

pr
in
t 

f 
(m
es
sa
ge
);
 

if
 
(e
m|
l|
.t
o 

lo
gf
li

e)
o
_
w
r
i
t
e
_
l
o
g
f
i
l
e
 
(m
es
sa
ge
);
 

If
 
(e
m|
ij
.m
em
or
y_
du
mp
) 

I
pr

in
tf

 
("
He
ap
s 

ha
ve

 
be
en
 
d
u
m
p
e
d
 
in
 
d
u
m
p
h
e
a
p
.
6
6
8
\
n
"
)
;
 

if
 
(s
tr
ea
m 

- 
fo
pe
n 

("
du

mp
he

ap
.6

88
",

 
"w

")
) 

(
fp

ri
nt

f 
(s

tr
ea

m,
 
»*

  
  

Du
mp

 
of
 
F
A
R
 
he
ap
 
**
*'
\n
")
; 

d
u
m
p
_
h
e
a
p
 
(s
tr
ea
m,
 
FA

RH
EA

P)
;

fp
ii

nt
f 

(s
tr

ea
m,
 
"\

n\
n«

**
* 

Du
mp
 
of

 
N
E
A
R
 
h
e
a
p
 
**
**
\n
")
; 

d
n
m
p
_
h
e
a
p
 
(s

tr
ea
m,
 
NE

AR
HE

AP
);

 
fc

lo
se

 
(s

tr
ea

m)
; 

I 
I q
u
l
t
O
O
 ;



S
u
n
 
M
a
y
 

3 
1
2
:
0
2
:
5
8
 
19
92

m
c
r
r
o
r
.
h

Pa
ge
 
1

/*
 
FI
LE
: 

m
e
r
r
o
r
.
h

(D
. 

T
o
t
t
i
n
g
h
a
m
 

04
/2
6/
92
)

Th
is

 
is
 
an
 
In
cl
ud
e 

fi
le

 
of

 
de

fi
ne

s,
 
da

ta
 
s
t
r
u
c
t
u
r
e
 
d
e
f
i
n
i
t
i
o
n
s
 
an

d 
e
x
t
e
r
n
a
l
 
d
e
c
l
a
r
a
t
i
o
n
s
 
th

at
 
ar
e 

c
o
m
m
o
n
 
in
 
th

e 
m
e
r
r
o
r
 
m
o
d
u
l
e
.

f
l
f
n
d
o
f
 

M
E
R
R
O
R
_
 

f
d
e
f
i
n
e
 

M
E
R
R
O
R

fI
nc

lu
de

 
"m

co
ns

t.
h*

S
T
R
U
C
T
U
R
E
 
D
E
F
I
N
I
T
I
O
N
S

t
y
p
e
d
e
f
 
st
ru
ct
 

|
u
n
s
i
g
n
e
d
 
In
t 

id
;

ch
ar

 
* 
te
xt
;

FL
AG
 
me
in
or
y_

du
ni
p;

FL
AG

 
t
o
_
l
o
g
f
i
l
e
;
 

I 
ER

 
M
E
S
S
A
G
E
;

_
_
m
  
 
 
 
 l
^
^
l
l

f .
"»

Kr
"»

 
Id
ef
ln
e 

Id
ef

 i
ne

 
 

 
 
 
 
 
 M
a
t
i
n
g
 

Id
ef

ln
e

Id
ef
 I
na

Id
af
 i
ne

I
d
e
f
l
n
e

Id
af
 I
ne

Id
ef

ln
e

 
d
e
f
i
n
e

I
d
e
f
l
n
e

f
d
e
f
l
n
e

Id
af

 I
ne

fd
ef

ln
e

I
d
e
f
l
n
e

f
d
e
f
l
n
e

I
d
e
f
l
n
e

Id
ef
 i
ne

 d
ef
in
e

I
d
e
f
l
n
e

f
d
e
f
l
n
e

Id
ef
 i
ne

Id
ef

 i
ne

fd
ef

 i
ne

Id
af

 i
ne

Id
ef

ln
e

Id
ef
 I
na

Id
ef

ln
e

fd
ef
 i
ne

Id
ef

ln
e

Id
ef

ln
e

Id
ef

 i
ne

 d
ef

in
e

fd
ef
 i
ne

Id
ef

 i
ne

 d
ef
in
e

 d
ef

in
e

f
d
e
f
l
n
e

U
N
E
X
l
'
E
C
T
E
D
_
E
R
R
O
R
 

D
M
 
N
O
 
S
T
O
R
A
G
E

P
S
P
 
I
N
V
A
L
I
D
 
F
I
L
E
 
 
 
 
 
 
 

D
S
P
 
N
O
 
B
O
A
R
D

D
T
 
F
P
E
Q
T
O
O
H
I
G
H

D
T
 
F
R
E
Q
T
O
O
L
O
W

D
T
 
I
N
V
A
L
I
D
 
B
U
F
F
E
R
S
 I
 Z
E

D
T
 
I
N
V
A
L
I
D
 
C
H
A
N
N
E
L

D
T
 
I
N
V
A
L
I
D
 
C
H
A
N
N
E
L
S
I
Z
E

D
T
 
I
N
V
A
L
I
D
 
G
A
I
N

D
T
 
I
N
V
A
L
I
D
 
M
U
X

D
T
 
I
N
V
A
L
I
D
 
S
C
A
N
C
O
U
N
T

D
T
 
I
O
 
N
O
T
I
H
P
R
O
G

D
T
 
N
O
 
A
T
L
D
R
V

D
T
~
N
O
 
B
O
A
R
D

D
T
~
N
O
 
S
T
A
T
I
O
N
S

D
T
 
N
O
 
S
T
O
R
A
G
E

D
T
 
O
V
E
R
F
L
O
W

D
T
 
T
I
M
E
O
U
T

D
T
 
U
N
A
V
A
I
L
A
B
L
E
 
X
B

F
 
D
I
S
K
 
F
U
L
L

F
 
I
N
V
A
L
I
D
 
D
R
I
V
E

F
 
N
O
 
S
T
O
R
A
G
E

H
S
 
H
O
 
S
T
O
R
A
G
E

L
 
N
O
 
S
T
O
R
A
G
E

0
 
D
I
S
K
 
F
U
L
L

O
 
I
N
V
A
L
I
D
 
D
R
I
V
E

O
 
I
N
V
A
L
I
D
 
L
O
G
F
I
L
E

P
K
 
N
O
 
S
T
O
R
A
G
E

0
 
N
O
 
S
T
O
R
A
G
E

S 
H
O
 
S
T
O
R
A
G
E

S
P
 
I
N
V
A
L
I
D
 
S
I
Z
E

S
P
 
H
O
 
B
O
A
R
D

S
P
 
H
O
 
S
T
O
R
A
G
E

S
T
 
I
N
V
A
L
I
D
 
F
I
L
E

S
T
 
N
O
 
S
T
O
R
A
G
E

U
 
N
O
 
S
T
O
R
A
G
E

T 
I
N
V
A
L
I
D
 
C
H
A
N
N
E
L

D
E
F
I
N
E
S

0 10
0

-t
tn
  
 
 
 

10
2

10
3

10
4

10
5

10
6

10
7

10
8

10
9

11
0

11
1

11
2

11
3

11
4

11
5

11
6

11
7

li
e

11
9

12
0

12
1

12
2

12
3

12
4

12
5

12
6

12
7

12
6

12
9

13
0

13
1

13
2

13
3

13
4

13
5

13
6

Id
af
tn
a 

T
_
I
N
V
A
L
I
D
_
L
T
A
S
I
Z
E
 

13
7

fd
ef

ln
e 

T
_
I
N
V
A
L
I
D
_
S
T
A
S
I
Z
E
 

13
8

fd
ef
ln
e 

T
_
N
O
_
S
T
O
R
A
G
E
 

13
9

 d
ef
in
e 

X 
I
N
V
A
L
I
D
_
I
H
P
U
T
F
I
L
E
 

14
0

fd
ef
ln
e 

D
M
_
P
O
H
R
S
T
O
R
 

14
1

fd
ef
ln
e 

D
M
_
P
O
W
R
S
T
O
R
_
1
 

14
2

fd
ef
in
e 

D
M
_
P
O
W
R
S
T
O
R
_
2
 

14
3

 d
ef
in
e 

DM
 
P
O
W
R
S
T
O
R
_
3
 

14
4

fd
ef

in
e 

DM
 
P
O
W
R
S
T
O
R
_
4
 

14
5

fd
ef
ln
e 

D
M
~
P
O
W
R
S
T
O
R
 
5 

14
6

fd
ef
ln
e 

D
M
~
P
O
H
R
S
T
O
R
~
6
 

14
7

 d
ef
in
e 

D
M
_
P
O
H
R
S
T
O
R
_
7
 

14
8

fd
ef

in
e 

D
M
_
P
O
H
R
S
T
O
R
_
8
 

14
9

fd
ef

ln
e 

D
M
_
P
O
H
R
S
T
O
R
_
9
 

15
0

fd
ef
ln
e 

D
M
_
P
O
W
R
S
T
O
R
_
1
0
 

15
1

fd
ef
ln
e 

DM
 
P
O
H
R
S
T
O
R
 
11
 

15
2

E
X
T
E
R
N
A
L
 
D
E
C
L
A
R
A
T
I
O
N
S
 

T
h
e
s
e
 
f
u
n
c
t
i
o
n
s
 
ca

n 
be
 
c
a
l
l
e
d
 
fr

om
 
al
l 

m
o
d
u
l
e
s
 
th
at
 
i
n
c
l
u
d
e
 
th
is
 
fi

le
.

*
 
*
 
 
*
 
 
 
*
 
 
 
 
 
*
*
 
*
 
*
 
 
 
*
 
 
*
 
*
 
*
 
 
 
 
 
 
 
 
 
 
 
 
 
*
 
*
*
*
*
 
*
 
*
 
 
 
*
 
 
 
 
 
 
*
#
 
*
*
(

P
U
B
L
I
C
 
v
o
i
d
 
e
r
_
a
b
o
r
t
 
(u

ns
ig

ne
d 

In
t)

; 

fe
nd
if



S
un

 
M

ay
 

3 
1
2
:0

3
:0

8
 

19
92

m
ev

en
t.

c
P

ag
e 

1

F
IL

E
: 

m
e
v
e
n
t.

c
(D

. 
T
o
t
t
l
n
g
h
a
m
 

04
/2
6/
92
)

Th
is

 
is
 
a 
c
o
l
l
e
c
t
i
o
n
 
of
 
C 

f
u
n
c
t
i
o
n
s
 
th

at
 
m
a
n
a
g
e
 
ev
en
ts
 
fo
r 

xd
et

ec
t.

 
A.
i 

of
 
no
w,
 
th
is
 
e
n
t
a
i
l
s
 
m
a
n
a
g
i
n
g
 
th
e 

ev
en

t 
w
a
r
n
i
n
g
 
ba
ll

. 
Ev
en
tu
al
ly
, 

th
is
 

m
o
d
u
l
e
 
wi

ll
 
c
o
n
t
a
i
n
 
a 

f
u
l
1
-
f
e
a
t
u
r
e
d
 
ev

en
t 

ma
na

ge
r.

 
Al
l 

fu
nc

ti
on

s 
ha

ve
 
be
en
 

w
r
i
t
t
e
n
 
an
d 

c
o
m
p
i
l
e
d
 
m
e
d
i
u
m
 
mo
de
l.
 

Th
e 

f
o
l
l
o
w
i
n
g
 
f
u
n
c
t
i
o
n
s
 
ar

e 
in
cl
ud
ed
:

I
n
i
t
i
a
l
i
z
e
 
e
v
e
n
t
 
p
a
r
a
m
e
t
e
r
s

je
t 

be
ll

 
e
n
a
b
l
e
d

se
t 

be
ll
 
e
n
a
b
l
e
d

ri
ng
 
ev
en
t 

al
er
t 

ba
ll

 
if
 
e
n
a
b
l
e
d

to
gg
le
 
b
e
l
l
_
e
n
a
b
l
a
d

e 
In
it
ia
li
ze
 

()
 

e
_
g
e
t
_
b
e
l
l
_
s
t
a
t
u
s
 

()
 

e
_
s
e
t
_
b
e
l
l
 
st

at
us

 
()

 
e
_
r
i
n
g
_
b
e
l
T
 

()
 

e_
t 
og

g 
1 e
_
b
e
 l
l_

st
at

us
 

()

E
X
T
E
R
N
A
L
 
F
U
N
C
T
I
O
N
S
 
C
A
L
L
E
D
:
 

n
o
n
e

H
I
S
T
O
R
Y
:
 

n
o
n
e

/
.
.
.
.
.
.
.
 
.
.
.
.
.
.
.
.
 
.
.
.
.
.
.
.
4
.
.
 
.
.
.
.
.
.
.
.
.
.
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

I
N
C
L
U
D
E
 
F
I
L
E
S

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
/

 i
n
c
lu

d
e
 

<
st

d
io

.h
>

 i
n
c
lu

d
e
 

"m
c
o
n
st

.h
"

 I
n
c
lu

d
e
 

"m
e
v
e
n
t.

h
"

/
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

G
L
O
B
A
L
S

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
/

P
R
I
V
A
T
E
 
F
L
A
G
 
b
e
l
l
_
e
n
a
b
l
a
d
;

  
e 

I
n
i
t
i
a
l
i
z
e
 

 
 
 .
.
.
.
.
.
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
^
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
*
 
/

/ 
 
I
n
i
t
i
a
l
i
z
e
 
e
v
e
n
t
 
p
a
r
a
m
e
t
e
r
s
.
 

*
/

P
U
B
L
I
C

vo
id

 
e
_
i
n
i
t
i
a
l
i
z
e
 

()
(

b
e
l
l
_
e
n
a
b
l
e
d
 
- 

B
E
L
L
_
E
N
A
B
L
E
D
;

I

  
e 

ge
t 

be
ll
 
st
at
us
 

* 
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i
 
 
 
=
 
 
 
 
 
 
 
 
 
 
.
.
.
.
.
 
 
 
 
.
.
.
.
.
.
 
 
 .
/

/ 
 
Ge

t 
be

ll
_<

'n
ab

)e
d.

 
*/

P
U
B
L
I
C

FL
AG
 
e 
g
e
t
_
b
e
l
l
_
s
t
a
t
u
s
 

()
(

re
tu

rn
 
b
e
l
l
_
e
n
a
b
l
e
d
;
 

I /
A
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 m
m
 .
.
.
.
 «
.
 .
.
.
.
.
.
.
.
 V
.
 .
.
.
.
.
.
.
.
 n
 M
 .
.
.
.
.
.
.
.
.
.
.
  

  
e 

se
t 

be
ll
 
st
at
us
 

*
*
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
W
.
.
.
.
.
.
.
.
.
.
.
.
^
.
.
.
M
P
.
.
.
.
^
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
*
/

/*
 
Se
t 

b
e
l
l
_
e
n
a
b
l
e
d
.
 

*/

P
U
B
L
I
C

vo
id
 
e
_
s
e
t
_
b
e
l
l
_
s
t
a
t
u
s
 
(b
el
l_
st
at
us
)

FL
AG
 
b
e
l
l
_
s
t
a
t
u
s
;

I
be
ll
 
e
n
a
b
l
e
d
 
- 

be
ll

 
st

at
us

;

e
_
r
l
n
g
_
b
e
l
l

/ 
 
R
i
n
g
 
e
v
e
n
t
 
a
l
e
r
t
 
b
a
l
l
 
if
 
e
n
a
b
l
e
d
.

P
U
B
L
I
C

vo
id
 
e
_
r
l
n
g
_
b
e
l
l
 

()
(

if
 
(b
al
l 

en
ab

le
d)

 
p
r
i
n
t
?
 
("
\a
")
;

e
_
t
o
g
g
l
e
_
b
e
l
l
_
»
t
a
t
u
»

/*
 

T
o
g
g
le

 
b
e
ll

_
e
n
a
b
le

d
.

PU
B

L
IC

vo
id
 
e
_
t
o
g
g
l
e
_
b
e
l
l
_
s
t
a
t
u
s
 

()
(

b
e
l
l
_
e
n
a
b
l
e
d
 
- 

(b
el
l_
en
ab
le
d)
 

? 
F
A
L
S
E
 

: 
TR
UE
;



S
u
n
 
M
a
y
 

3 
1
2
:
0
3
:
1
5
 
19

92
m
e
v
e
n
t
.
h

P
a
g
e
 
1

/ 
 
FI

LE
: 

m
e
v
e
n
t
.
h

<D
. 

T
o
t
t
l
n
g
h
a
m
 

04
/2
6/
92
)

Th
is

 
is

 
an

 
in
cl
ud
e 

fi
le

 
of

 
de

fi
ne

s,
 
da

ta
 
s
t
r
u
c
t
u
r
e
 
d
e
f
i
n
i
t
i
o
n
s
 
an
d 

e
x
t
e
r
n
a
l
 
de
c 
la

 t
at

 i
on
s 

th
at

 
ar
e 

c
o
m
m
o
n
 
in
 
th
e 

m
e
v
e
n
t
 
mo
du
le
.

li
fn

de
f 

_
M
E
V
E
N
T
_

  d
e
f
i
n
e
 
_
M
F
.
V
E
N
T
_

/
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

I
N
C
L
U
D
E
S

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

  
In

cl
ud

e 
"i

nc
on

st
.h

"

/
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

D
E
F
I
N
E
S

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

 d
ef

in
e 

B
E
L
L
_
E
N
A
B
L
E
D
 

T
R
U
E

E
X
T
E
R
N
A
L
 
D
E
C
L
A
R
A
T
I
O
N
S
 

Th
es
e 

f
u
n
c
t
i
o
n
s
 
ca

n 
t*
» 
c
a
l
l
e
d
 
fr
om
 
al
l 

m
o
d
u
l
e
s
 
th
at
 
In

cl
ud

e 
th

is
 
fi

le
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

P
U
B
L
I
C
 
v
o
i
d
 
e 

I
n
i
t
i
a
l
i
z
e
 
()

;
P
U
B
L
I
C
 
F
L
A
G
 
o
~
g
o
t
_
b
e
1l

_s
ta

tu
s 

()
 ;

 
f 

~)
 

P
U
B
L
I
C
 
v
o
i
d
 
e_
se
t 

b
e
l
l
_
s
t
a
t
u
s
 
(F

LA
G)

; 
>.
 

. 
P
U
B
L
I
C
 
v
o
i
d
 
e
_
r
i
n
q
_
b
e
l
l
 

()
; 

<'
- 

^ 
P
U
B
L
I
C
 
vo

id
 
e
_
t
o
g
g
l
e
 
b
e
l
l
_
s
t
a
t
u
s
 

()
;

 "
;"
")

v 
  
J 

le
nd
if



S
u
n
 
M
a
y
 

3 
1
2
:
0
4
:
4
4
 
1
9
9
2

m
f
i
l
e
.
c

P
a
g
e
 
1

/ 
 
F
I
L
E
:
 
m
f
l
l
e
.
c

(D
. 

T
o
t
t
i
n
g
h
a
m
 

0
4
/
2
6
/
9
2
)

T
h
i
s
 
Is
 
a 

c
o
l
l
e
c
t
i
o
n
 
o
f
 
C
 
f
u
n
c
t
i
o
n
s
 
t
h
a
t
 
m
a
n
a
g
*
 
t
h
*
 
w
a
v
e
f
o
r
m
 
f
i
l
e
s
 
f
o
r
 
x
d
e
t
e
c
t
.
 

Al
l 

f
u
n
c
t
i
o
n
s
 
h
a
v
e
 
b
e
e
n
 
w
r
i
t
t
e
n
 
a
n
d
 
c
o
m
p
i
l
e
d
 
m
e
d
i
u
m
 
m
o
d
e
l
.
 

T
h
e
 
f
o
l
l
o
w
i
n
g
 

f
u
n
c
t
i
o
n
s
 
a
r
e
 
i
n
c
l
u
d
e
d
:

f 
c
h
e
c
k
 
p
a
t
h
n
a
m
e
 

()
 

f
~
g
e
t
_
e
v
e
n
t
_
n
u
m
b
e
r
 

()
 

f
_
g
e
t
 
p
a
t
h
n
a
m
e
 

()
 

f
_
l
n
l
t
l
a
l
l
z
*
_
i
n
d
e
x
 
O
 

f
~
l
n
l
t
l
a
l
i
z
e
_
p
a
r
a
m
s
 
O
 

f
_
s
*
t
_
N
e
t
w
o
r
k
N
o
d
e
!
d
 

(>
 

f
~
s
e
t
_
p
a
t
h
n
a
m
e
 

()
 

f
_
s
e
t
_
p
r
e
e
v
e
n
t
_
s
t
a
t
u
s
 

f
_
w
r
i
t
*
_
b
u
f
f
e
r
s
 

()

E
X
T
E
R
N
A
L
 
F
U
N
C
T
I
O
N
S
 
C
A
L
L
E
D
:

b
_
c
o
n
v
*
r
t
_
b
a
s
e
!
0
 

()
 

b
_
l
n
c
r
_
b
a
s
e
3
6
 

()
 

b
_
i
n
i
t
_
b
a
s
e
3
6
 

(>
 

d
m
_
g
e
t
_
c
u
r
r
e
n
t
 
t
i
m
e
 

()
 

d
m
_
g
e
t
_
f
i
r
s
t
 
b
u
f
f
e
r
 

()
 

d
m
_
g
e
t
_
h
e
a
d
_
E
>
u
f
f
e
r
 

()
 

d
m
_
g
e
t
_
n
e
x
t
_
b
u
f
f
o
r
 

()
 

d
m
_
g
e
t
 
t
a
l
l
_
b
u
f
f
e
r
 

()
 

d
s
p
_
g
e
t
_
s
p
e
c
t
r
a
l
_
c
h
a
n
n
e
l
 

e
r
 
a
b
o
r
t
 

()
h
_
T
n
c
r
e
m
e
n
t
_
e
v
e
n
t
_
c
t
r
 

()
 

h
~
l
n
1
1
1
a
 1
i
z
e
_
p
a
t
h
~
O
 

h
_
s
e
t
_
e
v
e
n
t
_
c
t
r
 

()
 

h
_
u
p
d
a
t
e
 

()
 

l
_
g
e
t
 
l
o
c
a
t
i
o
n
 

()
 

o
_
w
r
l
t
e
_
l
o
g
f
i
l
e
 

()
 

r>
k_
ge
t_
f 
i
r
s
t
_
a
r
r
i
v
a
l
 

()
 

p
k
_
g
e
t
_
f
i
r
s
t
_
m
a
g
n
i
t
u
d
e
 

( 
p
>
.
_
g
e
t
_
n
e
x
t
_
a
r
 r
i
v
a
l
 

()
 

p
k
_
g
e
t
_
n
e
x
t
_
m
a
g
n
l
t
u
d
e
 

s
t
~
g
e
t
~
h
e
a
d
_
s
t
a
t
i
o
n
 

()
 

st
 
g
e
t
_
n
e
x
t
 
s
t
a
t
i
o
n
 

()
 

s
u
3
s
_
l
n
l
t
l
a
l
l
z
e
 

()
 

s
u
d
s
_
i
n
l
t
l
a
l
i
z
e
_
t
a
g
 

()
 

t
_
g
e
t
_
h
e
a
d
_
t
r
i
g
g
e
r
 

()
 

t
_
g
e
t
_
l
a
s
t
_
t
r
l
g
g
e
r
 

()
 

t
_
g
e
t
_
n
e
x
t
_
t
r
i
g
g
e
r
 

()

O

_
u
_
b
u
l
l
d
 
d
a
t
e
_
f
n
 

()
 

u 
g
e
t
_
d
T
s
k
 s
p
a
c
e
 

()
 

u
_
s
t
 r
n
c
p
y
 
O

H
I
S
T
O
R
Y
:
 

n
o
n
e

c
h
e
c
k
 
p
a
t
h
n
a
m
e
 
f
o
r
 
v
a
l
i
d
i
t
y

g
*
t
 
c
u
r
r
e
n
t
 
e
v
e
n
t
 
n
u
m
b
e
r

g
e
t
 
p
a
t
h
n
a
m
e

I
n
i
t
i
a
l
i
z
e
 
t
h
e
 
I
n
d
e
x
 
f
i
l
e

i
n
i
t
i
a
l
i
z
e
 
k
e
y
 
p
a
r
a
m
e
t
e
r
s

se
t 

n
e
t
w
o
r
k
 
n
o
d
*
 
I
d

s
e
t
 
p
a
t
h
n
a
m
e

s
e
t
 
p
r
e
e
v
e
n
t
_
a
t
a
t
u
a
 
f
l
a
g

w
r
i
t
e
 
d
a
t
a
 
b
u
f
f
e
r
(
s
)
 
t
o
 
d
i
s
k

c
o
n
v
e
r
t
 
b
a
s
e
 
3
6
 
n
u
m
b
e
r
 
i
n
t
o
 
b
a
s
e
 
10

 
n
u
m
b
e
r

I
n
c
r
e
m
e
n
t
 
a 

b
a
s
e
 
3
6
 
n
u
m
b
e
r

i
n
i
t
i
a
l
i
z
e
 
a 

b
a
s
e
 
36

 
n
u
m
b
e
r

g
e
t
 
c
u
r
r
e
n
t
 
t
i
m
e

je
t 

f
i
r
s
t
 
n
e
w
 
d
e
m
u
x
 
b
u
f
f
e
r
 
f
r
o
m
 
d
e
m
u
x
 
q
u
e
u
e

 j
et
 
b
u
f
f
e
r
 
at

 
h
e
a
d
 
o
f
 
q
u
e
u
e

 j
et

 
n
e
x
t
 
b
u
f
f
e
r
 
f
r
o
m
 
q
u
e
u
e

 j
et

 
b
u
f
f
e
r
 
at
 
t
a
i
l
 
o
f
 
d
e
m
u
x
 
q
u
e
u
e
 

r
e
t
u
r
n
 
s
p
e
c
t
r
a
l
 
t
r
i
g
g
e
r
 
c
h
a
n
n
e
l
 

d
i
s
p
l
a
y
 
an

 
e
r
r
o
r
 
m
e
s
s
a
g
o
 
t
h
e
n
 
q
u
i
t
 

I
n
c
r
e
m
e
n
t
 
e
v
e
n
t
 
c
o
u
n
t
e
r
 

i
n
i
t
i
a
l
i
z
e
 
p
a
t
h
_
n
a
m
e
 

se
t 

e
v
e
n
t
 
c
o
u
n
t
e
r
 

u
p
d
a
t
e
 
t
h
e
 
h
e
a
d
e
r
 

je
t 

l
o
c
a
t
i
o
n
 
if

 
e
v
e
n
t
 
w
a
s
 
l
o
c
a
t
e
d
 

w
r
i
t
e
 
s
t
r
i
n
g
 
t
o
 
lo
g 

f
i
l
e
 
s
t
r
e
a
m

 j
et

 
f
i
r
s
t
 
p
-
a
r
r
l
v
a
l

 j
et

 
f
i
r
s
t
 
m
a
g
n
i
t
u
d
e

 j
et
 
n
e
x
t
 
p
-
a
r
r
i
v
a
l

 j
et

 
n
e
x
t
 
m
a
g
n
i
t
u
d
e

 j
et
 
s
t
a
t
i
o
n
 
at
 
h
e
a
d
 
o
f
 
s
t
a
t
i
o
n
 
q
u
e
u
e

 j
et
 
n
e
x
t
 
s
t
a
t
i
o
n
 
f
r
o
m
 
s
t
a
t
i
o
n
 
q
u
e
u
e

i
n
i
t
i
a
l
i
z
e
 
a 

s
u
d
s
 
s
t
r
u
c
t
u
r
e

I
n
i
t
i
a
l
i
z
e
 
a 

s
u
d
s
 
s
t
r
u
c
t
t
a
g

g
e
t
 
t
r
i
g
g
e
r
 
i
n
f
o
r
m
a
t
i
o
n
 
at
 
h
e
a
d
 
of

 
c
h
a
n
n
e
l
 
q
u
e
u
e

 j
et

 
l
a
s
t
 
t
r
i
g
g
e
r

g
e
t
 
n
e
x
t
 
t
r
i
g
g
e
r
 
f
r
o
m
 
c
h
a
n
n
e
l
 
q
u
e
u
e

b
u
i
l
d
 
a 
d
a
t
e
:
 
Y
R
M
N
D
Y

b
u
i
l
d
 
a 

d
a
t
e
 
f
i
l
e
n
a
m
e
:
 
p
a
t
h
n
a
m
e
V
Y
R
M
N
D
Y

g
e
t
 
t
h
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
f
r
e
e
 
d
i
s
k
 
s
p
a
c
e

c
o
p
i
e
s
 
n 

c
h
a
r
a
c
t
e
r
s
 
o
f
 
f
a
r
 
s
t
r
l
n
g
2
 
t
o
 
f
a
r
 
s
t
r
l
n
g
l

I
N
C
L
U
D
E
 
F
I
L
E
S

f
i
n
c
l
u
d
e
 
<
d
o
s
.
h
>

I 
i
n
c
l
u
d
e
 
<
m
a
l
l
o
c
.
h
>

l
l
n
c
l
u
d
e
 
<
s
t
d
l
o
.
h
>

 
i
n
c
l
u
d
e
 
<
s
t
d
l
i
b
.
h
>

l
l
n
c
l
u
d
e
 
<
s
t
r
l
n
g
.
h
>

l
l
n
c
l
u
d
e
 
<
t
l
m
e
.
h
>

l
l
n
c
l
u
d
e
 
"
m
b
a
s
e
3
6
.
h
"
 

I 
i
n
c
l
u
d
e
 
"
m
c
o
n
s
t
.
h
"
 

l
l
n
c
l
u
d
e
 
"n

td
os

fu
nc

 .
h"

 
I 
i
n
c
l
u
d
e
 
"m
de
nu
ix
 .
h"

 
i
n
c
l
u
d
e
 
"
m
d
s
p
.
h
"
 

l
l
n
c
l
u
d
e
 
"
m
d
t
2
8
x
x
.
h
"

l
l
n
c
l
u
d
*

ll
nc

lu
de

ll
nc
lu
da

ll
nc
lu
d*

l
l
n
c
l
u
d
*

1 
In
cl
ud
e

ll
nc

lu
de

ll
nc

lu
d*

l
l
n
c
l
u
d
*

ll
nc

lu
d*

ll
nc

lu
de

m
a
r
r
o
r
 .
h*

m
f
l
l
a
.
h
"

m
l
o
c
a
t
e
.
h
*

m
l
o
q
.
h
"

m
p
l
c
k
.
h
"

m
s
c
r
n
h
d
r
.
h
"

n
o
t
a
t
i
o
n
.
 h
"

m
i
u
d
j
l
n
l
.
h
"

m
t
r
l
g
g
e
r
 .
h"

m
u
t
l
l
s
.
h
"

x
d
a
t
e
c
t
.
h
"

P
R
I
V
A
T
E
 
F
 
H
E
A
D
E
R
 
f
a
r
 
f
l
l
*
_
h
*
a
d
*
r
;

P
R
I
V
A
T
E
 
c
K
a
r
 
*
v
*
n
t
 
f
1
l
*
n
a
m
e
|
M
A
X
_
F
I
L
E
N
A
M
E
_
L
E
N
G
T
H
 
* 

2)
;

P
R
I
V
A
T
E
 
c
h
a
r
 
t
*
m
p
_
?
l
l
*
n
a
m
e
|
M
A
X
_
F
I
L
E
N
A
M
E
_
I
.
E
N
G
T
H
 

* 
2)
;

P
R
I
V
A
T
E
 
c
h
a
r
 
l
n
d
e
x
_
f
l
l
e
n
a
m
e
|
M
A
X
J
T
I
L
E
N
A
M
E
_
L
E
M
G
T
H
 

  
2)

i
P
R
I
V
A
T
E
 
c
h
a
r
 
p
a
t
h
_
n
a
m
e
|
M
A
X
_
F
I
L
E
N
A
M
E
_
L
E
N
G
T
H
]
;

P
R
I
V
A
T
E
 
I
n
t
 
f
a
r
 
l
n
d
e
x
_
b
u
f
f
*
r
[
I
N
D
E
X
_
F
I
L
E
S
I
Z
E
)
;

P
R
I
V
A
T
E
 
c
h
a
r
 
f
a
r
 
h
*
a
d
*
r
_
b
u
f
f
*
r
|
B
L
O
C
K
_
S
I
Z
E
)
;

P
R
I
V
A
T
E
 
In
t 

c
u
r
r
a
n
t
 
o
f
f
s
e
t
;

P
R
I
V
A
T
E
 
B
_
B
A
S
E
3
6
 
i
n
3
e
x
;

P
R
I
V
A
T
E
 
l
o
n
g
 
*
v
*
n
t
_
n
u
m
b
*
r
;

P
R
I
V
A
T
E
 
F
L
A
G
 
p
r
e
e
v
e
n
t
_
s
t
a
t
u
s
;

* 
b
u
l
l
d
_
l
n
d
*
x
_
f
n
 

* 

/ 
 
B
u
i
l
d
 
a 

i
n
d
e
x
 
f
i
l
e
n
a
m
e
:
 
p
a
t
h
n
a
m
e
s
I
N
D
E
X
.
9
9
9
 

*l

P
R
I
V
A
T
E

v
o
i
d
 
b
u
l
l
d
_
i
n
d
*
x
_
f
n
 

()
I

s
p
r
l
n
t
f
 
(
l
n
d
*
x
_
f
l
l
*
n
a
m
e
,
 
"
»
s
»
s
"
,
 
p
a
t
h
_
n
a
m
«
,
 
I
N
D
E
X
_
F
I
L
E
N
A
M
E
)
;

* 
b
u
i
l
d
 
c
a
l
l
b
 
fn

 
*

t
m

.m
.m

^
m

.m
^

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

'm
u

m
m

m
m

m
'm

m
m

m
m

m
m

m
m

m
»

m
m

m
m

m
m

m
m

w
m

m
m

m
m

m
m

w
m

m
m

m
m

m
^ 

I

I*
 
Bu
il
d 

a 
ca
li
br
at
io
n 

fi
la

na
m*

: 
pa

th
na

m*
\Y

RM
ND

Yx
x.

CL
y

wh
or

e 
xx

 
Is
 
th

* 
ca
li
br
at

io
n 

ch
an

no
l 

In
 
h*
x,
 
an

d 
y 

Is
 
th

* 
ne
tw
or
k 

co
d*
.*
/

P
R
I
V
A
T
E

In
t 

b
u
l
l
d
_
c
a
l
l
b
_
f
n
 
{
a
b
s
_
t
i
m
*
)

d
o
u
b
l
*
 
a
b
j
_
t
l
m
e
;

I
In

t 
j;

j 
- 
u_
bu
ll
d_
da
t*
_f
n 

(a
bs

_t
im

e,
 
pa
th
_n
am
o,
 
*v
*n
t_
fl
lo
na
mo
);

j 
+-

 
sp

rl
nt

f 
(*
v*
nt
 
fl

l*
na
me
+J
, 

"»
02

x.
CL

»c
",

 
ds
p_
g*
t_
sp
*c
tr
al
_c
ha
nn
el
O,
 

fi
le
 
he
ad

er
.i

nf
o.

ne
t 

no
d*
 
ld
(O
J)
;

/
*
 
.

b
u
i
l
d
 
«
v
«
n
t
 
n
u
m
b
«
r

/ 
 
B
u
i
l
d
 
a 

u
n
i
q
u
e
 
«
v
«
n
t
 
n
u
m
b
«
r
:
 
Y
R
M
N
D
Y
x
x
x
,
 
w
h
c
r
o
 
x
x
x
 
Is

 
a 

t
h
r
«
«
 
d
i
g
i
t
 

b
a
s
*
1
0
 
n
u
m
b
e
r
.

P
R
I
V
A
T
E

l
o
n
g
 
b
u
l
l
d
_
«
v
«
n
t
_
n
u
m
b
«
r
 
(
a
b
s
_
t
l
m
«
)

d
o
u
b
l
*
 
a
b
»
_
t
l
m
e
;

{
l
o
n
g
 
d
a
t
*
,
 
o
v
o
n
t
_
n
u
m
b
o
r
;



S
u
n
 
M
a
y
 

3 
1
2
:
0
4
:
4
4
 
19

92
m
f
 l
i
e
.
c

Pa
ge
 
2

.

d
a
t
e
 
- 

u 
b
u
i
l
d
 
da
ta
 
(a

bs
 
ti

me
);

e
v
a
n
t
_
n
u
m
b
e
r
 
- 

(d
at
a 

  
10

00
) 

* 
b
_
c
o
n
v
a
r
t
_
b
a
»
a
l
O
(
i
n
d
e
x
)
;
 

re
tu

rn
 
(e
ve
nt
 
nu

mb
er

);

* 
b
u
i
l
d
 
ev

en
t 

fn
 

*
*
 m

n
m

m
^
^
m

m
»

tm
»

»
m

t»
^
^
m

m
m

m
tm

m
tm

^
t»

m
»

m
tm

m
m

  
 
»

 
 
 
«

 
 
*

*
 
 
»

»
 
»

»
 
 
 
 
»

tm
m

m
tm

tm
m

m
m

tm
m

t^
m

M
M

 t
m

m
m

m
 m

tm
m
 
 
 
 *

 /

/*
 

B
u
il

d
 

an
 

ev
en

t,
 

fi
le

n
a
m

e
: 

pa
th

na
m

eV
Y

P
M

N
D

Y
xx

.H
V

y
w

h
er

e 
xx

 
la

 
a 

tw
o

 
d

ig
it

 
b
aa

e3
6
 

n
u

m
b

er
, 

an
d

 
y 

is
 

th
e
 

n
et

w
o
rk

 
c
o

d
e
. 

*
/

PR
IV

A
T

E
In

t 
b

u
ll

d
_

e
v

e
ri

t_
fn

 
(a

b
s_

tl
m

e
)

d
o
u
b
l
e
 
at

s_
ti

mo
;

I
In

t 
j;

j 
- 

u
_
b
u
l
l
d
_
d
a
t
e
_
f
n
 
(a
ba
_t
im
e,
 
pa

th
_n

am
e,

 
e
v
e
n
t
_
f
i
l
e
n
a
m
e
)
;

j 
4-

 
ap
rl
nt
f 

<e
ve
nt
_f
11
 e
na

me
lj

, 
"%
a%
a.
WV
%c
",
 
b
a
*
e
3
6
_
n
u
m
|
i
n
d
e
x
.
h
i
g
h
)
,

b
a
3
a
3
6
_
n
u
m
(
l
n
d
e
x
.
l
o
w
)
,
 
f
l
l
e
_
h
e
a
d
e
r
.
i
n
f
o
.
n
e
t
_
n
o
d
e
_
i
d
(
0
)
)
;

re
tu
rn
 
(j
);

* 
b
u
i
l
d
_
p
r
e
e
v
e
n
t
_
f
n

/ 
 
B
u
i
l
d
 
a 
p
r
e
e
v
a
n
t
 
fi
le
na
me
: 

Y
P
M
N
D
Y
x
x
.
P
R
E

w
h
a
r
a
 
xx

 
is
 
a 

tw
o 

di
gi
t 

b
a
a
«
3
6
 
n
u
m
b
e
r
.

P
R
I
V
A
T
E

In
t 

b
u
l
l
d
_
p
r
e
e
v
e
n
t
_
f
 n
 
(a

b*
_t

lm
e)

d
o
u
b
l
e
 
ab

s_
ti

ma
;

I
lo

ng
 
da
te
;

da
te

**
 
u 

b
u
i
l
d
_
d
a
t
e
 
(a
bs
_t
lm
e)
 ;

j 
- 

ap
rT

nt
-.

f 
(e
ve
nt
_f
 i
la

na
me

, 
*%

ld
%a

%s
 .
PR

E"
, 

da
te
, 

b
a
a
e
3
6
_
n
u
m
|
 i
nd

ex
. 
hi

gh
) 

, 
b
a
a
e
3
6
_
n
u
m
(
 i
nd
ex
. 
lo
w)
 ) 

;

re
tu

rn
 
(j

);

b
u
i
l
d
_
t
e
m
p
_
f
n

/ 
 
B
u
i
l
d
 
a 

t
e
m
p
o
r
a
r
y
 
fi
le
na
me
: 

p
a
t
h
n
a
m
e
\
Y
R
M
N
D
Y
x
x
.
T
M
P
 

w
h
a
r
a
 
xx

 
is
 
a 

tw
o 

di
gi
t 

b
a
a
e
3
6
 
nu
mb
er
.

P
R
I
V
A
T
E

In
t 

b
u
i
l
d
_
t
e
m
p
_
f
n
 
(a

ba
_t

lm
e)

d
o
u
b
l
e
 
ab

s_
tl

me
;

I
in

t 
j;

j 
- 

u
_

b
u

l 
ld

_
d
a
te

_
fn

 
(a

b
a 

ti
m

e
, 

p
a
th

n
a
m

e
, 

te
m

p
_
f 

1 
le

n
am

e)
 ;

j 
+ -

 
a
p
rl

n
tf

 
<

te
m

p
_

f1
le

n
am

e*
J,

 
"%

s%
a.

T
M

P
",

 
b
a
se

3
6
_
n
u
m

|I
n
d
e
x
.h

ig
h
],

 
b
a
se

3
6
_
n
u
m

|i
n
d
e
x
.l

o
w

))
;

re
tu

rn
 

(j
);

* 
u
p
d
a
t
e
_
i
n
d
e
x
 

/*
 
In

cr
em

en
t 

th
a 

in
de
x 

an
d 

u
p
d
a
t
a
 
th
e 

in
de
x 

fi
le

.

P
R

IV
A

T
E

v
o

id
 

u
p

d
a
te

_
ln

d
a
x

 
()

a
tr

u
c
t 

tm
 

* 
lo

c
a
l_

tm
; 

lo
n
g
 

ti
m

e
; 

In
t 

fd
;

ti
m

e
 
- 

(l
o
n
g
) 

(d
m

 
g

e
t 

c
u

rr
e
n

t_
ti

m
a
()

);
 

lo
c
a
l_

tm
 
- 

lo
c
a
lt

im
e
 
T

*
ti

m
a
);

If
 

{ 
in

d
ex

_
b
u
ff

er
(D

A
Y

) 
 
 

lo
ca

l_
tm

->
ti

B
_

m
d

ay
 

H
ln

d
e
x
_
b
u
ff

e
r 

(M
O

N
TH

) 
 
 

lo
ca

l_
tm

->
tn

»
_

m
o

n
 

+ 
1 

tl
 

in
d
ex

 
b
u
ff

e
r 

(Y
E

A
R

) 
 
 

lo
ca

l_
tn

»
->

tm
_
y
ea

r)
 

(
b

_
in

cr
 

E
a
se

3
6
 

((
in

d
e
x

);
in

d
ax

_
B

u
ff

ar
lH

IG
H

J 
- 

in
d
e
x
.h

ig
h
;

in
d
e
x
_
b
u
ff

e
r|

I.
O

H
) 

- 
in

d
e
x
, 

lo
w

; 
) 

e
ls

e
 

(
b
_
i
n
i
t
_
b
a
»
e
3
6
 
(i

in
de

x)
;

b
_
l
n
c
r
 
b
a
*
e
3
6
 
((

in
de

x)
;

i
n
d
e
x
_
E
u
f
f
e
r
|
D
A
Y
)
 
- 

l
o
c
a
l
_
t
m
-
>
t
m
 
md
ay
;

in
de
x 

b
u
f
f
e
r
J
M
O
N
T
H
J
 
- 

l
o
c
a
l
_
t
m
-
>
t
m
_
m
o
n
 
+ 

1;
in
de
x 

b
u
f
f
e
r
l
Y
E
A
R
)
 
- 

lo
ca

l 
t
m
-
>
t
m
 
ye
ar
;

i
n
d
e
x
_
b
u
f
f
e
r
J
H
I
G
H
)
 
- 

0;
 

~
i
n
d
e
x
_
b
u
f
f
e
r
|
L
O
W
J
 
- 

0;
 

I fd
 
- 

c
r
e
a
t
e
 
f
i
l
e
 
(
I
n
d
e
x
 
f
i
l
e
n
a
m
e
)
;

w
r
i
t
e
_
f
i
l
e
 
7f

d,
 
IN

DE
X 

F
T
t
E
S
l
Z
E
 

  
s
l
z
e
o
f
d
n
t
)
,
 
in
de
x_
bu
ff
er
)

c
l
o
s
e
_
f
i
l
e
 
(f
d)
;

h 
i
n
c
r
e
m
e
n
t
 
e
v
e
n
t
 
ct

r 
()
;

* 
w
r
i
t
e
_
t
o
_
b
u
f
f
e
r
 

/*
 
B
u
f
f
e
r
 
f
i
l
e
 
h
e
a
d
e
r
 
o
u
t
p
u
t
.

P
R
I
V
A
T
E

v
o
i
d
 
w
r
l
t
a
_
t
o
 
b
u
f
f
e
r
 

(f
<l
, 

l
e
n
g
t
h
«
 
«
o
u
r
e
e
)
 
 
 

in
t 

fd
;

in
t 

le
ng

th
;

ch
ar

 
fa
r 

* 
so
ur
ce
;

ch
ar

 
fa
r 

* 
hd
r;

if
 
(c
ur
re
nt
 
o
f
f
a
e
t
+
l
e
n
g
t
h
 
> 

BL
OC
K_
SI
ZE
) 

(
w
r
l
t
«
 
f
l
l
a
 
(f
d,
 
c
u
r
r
a
n
t
_
o
f
f
«
e
t
,
 
(
(
i
n
t
 
f
a
r
 
*)

 
h
e
a
d
e
r
_
b
u
f
f
e
r
)
)
;

c
u
r
r
e
n
t
_
o
f
f
a
e
t
 
  

0;
 

~
 

~
 

I if
 
(l

en
gt

h 
>-

 
B
L
O
C
K
 
SI

ZE
) 

(
w
r
l
t
a
_
f
l
l
e
 
(f
d,
 
le

ng
th

, 
((

In
t 

fa
r 

*)
 
ao

ur
ce

))
; 

) 
e
l
a
e
 

I
hd

r 
- 

4
(
h
e
a
d
e
r
_
b
u
f
f
e
r
|
c
u
r
r
e
n
t
_
o
f
f
s
e
t
)
)
;

m
o
v
e
d
a
t
a
 
(F

P_
SE

G(
ao

ur
ce

),
 
FP
 
O
F
F
(
s
o
u
r
c
e
)
,

FP
_S
EG
(h
dr
),
 
F
P
_
O
F
F
(
h
d
r
)
,
 
le
ng
th
);

c
u
r
r
e
n
t
 
of

fa
et

 
« 
- 

le
ng

th
; 

I

/»
 
W
r
i
t
e
 
d
e
m
u
x
 
d
a
t
a
 
to

 
ne
v

w
r
l
t
a
_
d
a
t
a
 

.f
or
m 

fi
le

.

P
R
I
V
A
T
E

vo
id
 
w
r
i
t
e
_
d
a
t
a
 
(f
d,
 
fl
rs
t_
bu
ff
er
)

In
t 

fd
;

Q
_
B
U
F
F
E
R
 
fa
r 

  
fi
rs
t_
bu
ff
er
;

Q
_
B
U
F
F
E
R
 
fa
r 

* 
he
ad
;

fo
r 

(h
ea

d 
- 

f
i
r
a
t
_
b
u
f
f
e
r
;
 
h
e
a
d
 
!-

 
NU
LL
; 

he
ad
 
  
d
m
 
ge
t 

n
e
x
t
_
b
u
f
f
e
r
(
)
)
 

(
w
r
l
t
e
_
f
l
l
e
 
(f
d,
 
h
e
a
d
-
>
a
t
r
u
c
t
t
a
g
.
l
e
n
_
s
t
r
u
c
t
 

* 
a
T
z
e
o
?
(
S
U
D
S
_
S
T
R
U
C
T
T
A
G
)
,
 

((
in
t 

fa
r 

 )
 
*
<
h
e
a
d
-
>
s
t
r
u
c
t
t
a
g
)
)
)
;

w
r
i
t
e
 
f
i
l
e
 
(f
d,
 
<
h
e
a
d
-
>
b
u
f
f
e
r
_
s
i
r
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;
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d
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;
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;
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l
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c
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.
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c
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c
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c
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i
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c
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c
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c
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c
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l
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c
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 l
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)
,

(
(
c
h
a
r
 
f
a
r

7
) 
K
t
r
l
g
s
e
t
t
l
n
g
-
>
s
t
r
u
c
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c
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b
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c
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c
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c
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c
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l
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i
l
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l
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e
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c
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c
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c
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i
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c
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i
l
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e
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c
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c
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c
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e
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c
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e
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e
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R
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;
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;
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c
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i
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c
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i
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u
d
e
 
- 

p
k
 
g
e
t
_
f
i
r
s
t
_
m
a
g
n
l
t
u
d
e
 
()

; 
w
h
i
l
e
 
(
m
a
g
n
i
t
u
d
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u
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c
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b
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e
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b
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;
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;

b
u
f
f
e
r
 (
MO
NT
H)
 
- 

l
o
c
a
l
_
t
m
-
>
r
m
_
m
o
n
 
+ 

1;
b
u
f
f
e
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;
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i
l
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b
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i
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i
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i
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l
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 l
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l
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d
e
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r
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d
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c
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c
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b
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]|
2

) 
))

 
-

( 
m

a
tr

ix
(c

o
U

](
0
] 

* 
( 

m
at

rl
x
(c

o
lO

) 
11

) 
* 

m
a.

t r
lx

|c
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e
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e 

h
a
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a
c
e
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d

u
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.
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B

L
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v
o
i
d
 
h
s
_
l
n
l
t
l
a
l
l
z
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c
r
i
t
i
c
a
l
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C
R
I
T
I
C
A
L
_
P
H
I
;
 

h
s
_
v
e
l
o
c
T
t
y
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H
A
L
F
S
P
A
C
E
 
V
E
L
O
C
I
T
Y
;
 

h
s
_
v
s
q
 
- 
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v
e
l
o
c
i
t
y
 

  
R
s
_
v
e
l
o
c
i
t
y
;
 

h
s
v
_
l
n
v
e
r
t
e
3
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0 

/ 
h
s
_
v
e
l
o
c
l
t
y
;

 *
/

*
/
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h
s
_
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o
c
a
t
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_
e
v
e
n
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L
o
c
a
t
e
 
e
v
e
n
t
 
us
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g 

h
a
l
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s
p
a
c
e
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P
U
B
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I
C
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A

G
 
h
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c
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D
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r
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r
i
g
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Q
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R
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V
A

L
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r 

*
p
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k

_
p
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, 
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r
 

*
fl

r
st

_
p
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k
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fa
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*
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st
_

p
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k
;

Q
_
M
A
G
N
I
T
U
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;

Q
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T
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T
I
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M
a
s
t
_
s
t
a
t
i
o
n
;
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, 
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;

d
o
u
b
l
e
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at
, 
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, 
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c
o
d
a
 
m
a
g
n
i
t
u
d
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,
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si
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;
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n
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i
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d
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r
r
l
v
a
l
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n
_
m
a
g
n
l
t
u
d
e
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,
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_
L
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N
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A
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_
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r
st

_
tl

m
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;
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c
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b
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b
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b
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b
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U
LL

) 
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;
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n
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/
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p
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p
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;
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p
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;
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n
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p
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p
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p
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p
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n
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p
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x
; 

n
o
rm

a
l_

eq
n

(l
)|

1
) 

  
Ia

st
3
»
ta

ti
o
n

->
y
 

- 
st

a
ti

o
n

_
p
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r
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p
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p
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-
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p
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p
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+
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p
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n
ts

 
*

/ 
fo

r 
(1

 
- 

0
; 

i 
< 

4;
 

1*
+

)
fo

r 
(J

 
- 

1;
 

J 
< 

4;
 

j+
*>

 
| 

sy
m

_
te

n
so

r
|1

)I
jl

 
- 

0
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+
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s
 
e
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d
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d
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3
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3
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;
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(d
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D
E
T
E
R
M
I
N
A
N
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_
L
I
M
I
T
)
 

I
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d
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t
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3
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t
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3
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/ 
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r
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l
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o
r
i
g
i
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d
e
t
e
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3
x
3
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ym
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en
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r,
 
0,
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C
o
n
v
e
r
t
 

x,
 
y 

to
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t.
 
Io
n 

 /
la
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on
 
- 

ll
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o 

la
tI
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, 

l
a
s
t
_
s
t
a
t
l
o
n
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>
m
e
a
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l
a
t
l
o
n
)
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o
r
l
g
i
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>
o
r
_
l
a
t
~
-
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on
.l
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;

o
r
l
g
i
n
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>
o
r
_
l
o
n
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- 

-l
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n.

Io
n;
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C
a
l
c
u
l
a
t
e
 
o
r
i
g
i
n
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me
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l'
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n-
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- 
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r
l
g
l
n
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f
I
r
s
t
j
p
l
c
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>
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n
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o
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t
I
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;
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a
l
c
u
l
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e
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p
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l
a
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p
l
c
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d
e
l
t
a
x
 
- 
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a
s
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>
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- 
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d
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l
t
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l
a
s
t
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s
t
a
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o
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>
y
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e
p
t
h
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d
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d
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r
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r
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r
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l
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r
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c
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u
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a
g
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u
d
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u
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p
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u
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p
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g
l
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g
n
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t
u
d
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u
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u
d
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r
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g
l
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u
d
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g
l
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>
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a
g
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t
u
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d
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u
d
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r
l
g
l
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r
e
p
_
m
 
- 

o
r
l
g
l
n
-
>
u
s
e
d
_
m
 
- 

n
_
m
a
g
n
l
t
u
d
«
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o
r
l
g
l
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>
m
a
g
_
t
y
p
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- 
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l
c
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- 
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l
c
k
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l
r
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l
c
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p
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l
c
k
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p
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t_
ne
xt
 
ar
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e
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(
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T
c
k
_
p
t
r
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>
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n
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e
s
i
d
u
a
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(
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t
a
t
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n
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p
t
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t
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t
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p
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p
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p
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p
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p
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i
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a
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p
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r
r
I
v
a
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r
l
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l
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r
e
s
_
r
m
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o
a
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a
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r
e
s
i
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u
a
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r
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b
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r
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;
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a
t
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a
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o
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l
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I
c
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c
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v
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e
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i
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l
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.
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e
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C
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~
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n
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C
O
M
M
E
N
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H
A
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h
i
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(
l
e
x
_
l
n
f
o
.
l
e
x
e
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|
O
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ch
 
- 

f
g
e
t
c
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r
e
a
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l
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x
_
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n
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o
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l
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n
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o
*
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I l
e
x
_
l
n
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o
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l
e
x
e
m
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|
l
)
 
- 
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F)

l
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l
n
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o
k
a
h
e
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n
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o
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o
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h
e
a
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C
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N
S
T
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.
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x
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.
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e
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n
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.
l
o
o
k
a
h
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C
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;
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E
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c
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- 
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.
l
e
x
e
m
e
|
i
n
d
e
x
]
 
- 

ch
;
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p
r
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b
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.
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l
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p
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r
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c
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.
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.
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R
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- 

ch
; 

l
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x
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|
i
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e
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.
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^
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R
A
C
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R
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l
e
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.
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e
x
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0
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e
t
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r
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p
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d
 
c
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c
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p
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3
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x
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x
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t
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l
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e 
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U
B
L
I
C

v
o
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d
 
Ix
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I
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e
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.
l
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k
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h
e
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n
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n
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l
e
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_
i
n
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.
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r
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- 
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h
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.
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r
 
- 
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I
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e
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e
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.
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o
k
a
h
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to
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(
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p
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n
t
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x
 
e
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r
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l
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o
_
w
r
i
t
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o
g
f
l
i
e
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;
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l
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.
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' 
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.
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h
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)
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; 

~
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.
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r
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- 
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;
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el
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t 
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.
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U
B
L
I
C

v
o
id
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re
a
m

 
(t

h
e
_

st
re

a
m

)
F
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- 
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u
d
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I
s
e
 
I
x
j
n
a
t
c
h
 
((

^C
HA

RA
CT

ER
);

/ 
 
P
r
o
c
a
s
s
 
o
p
t
i
o
n
a
l
 
p
a
r
a
m
e
t
e
r
s
 
*/
 

w
h
i
l
e
 
(l
ex
 
I
n
f
o
.
l
o
o
k
a
h
e
a
d
 
!-
 
';

')
 

( 
Ix
 
m
a
t
c
h
 
('

,'
);

 
sw
it
ch
 
(l
ex
_l
nf
o.
lo
ok
ah
ea
d)
 

( 
c
a
s
e
 
CJ
3I
SP
LA
Y:

lx
_m

at
ch

 
(C

_D
IS

PL
AY

);
 

lx
_m

at
ch

 
('

-'
);

If
 
(l

ax
 
i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
_
O
H
 

||
 
le

x 
I
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C_

OF
F)

 
( 

d
i
s
p
l
a
y
 
- 

(l
ax
 
i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C~
ON
) 

? 
ON
 

: 
OF

F;
 

lx
_m
at
ch
 
(
l
e
x
_
T
n
f
o
.
l
o
o
k
a
h
e
a
d
)
;
 

) 
a
l
s
e
 
lx

_m
at

ch
 
(C
_O
N)
; 

br
*a
k;

c
a
s
e
 
C_

GA
IN

:
lx

_m
at

ch
 
(C

_G
AI

N)
;

lx
_m

at
ch

 
('

 '
);

if
 
(
l
e
x
_
i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C 

CO
NS

TA
NT

)
g
a
i
n
 
- 

a
t
o
i
(
l
a
x
_
i
n
f
o
.
l
e
x
e
m
e
)
;
 

lx
_m
at
ch
 
|C
_C
ON
ST
AH
T)
; 

br
ea
k;

c
a
s
a
 
C_
TR
IG
GE
R:

lx
_m

at
ch

 
(C

_T
RI

GG
ER

);
 

lx
_m
at
ch
 
('
-'
);

if
 
(l

ex
 
i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
_
O
N
 

II
 
l
«
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C_
OF
F)
 

( 
t
r
i
g
g
e
r
 
- 

(l
ex
 
I
n
f
o
.
l
o
o
k
a
h
a
a
d
 
 
 
C_
OH
) 

? 
ON
 

: 
OF

F;
 

lx
_m

at
ch

 
I
l
e
x
_
T
n
f
o
.
l
o
o
k
a
h
e
a
d
)
;
 

) 
el
sa
 
lx

_m
at

ch
 
(C
_O
N)
; 

br
ea
k;
 

I 
I If
 
(v

al
id

 
de
fi
ni
ti
on
) 

(
if
 
(d
t_
se
t_
ch
an
ne
l 

(c
ha
nn
el
, 

ga
in

))
 

I
s
t
_
a
d
d
_
s
t
a
t
 i
on

 
(s
t_
na
me
, 

co
mp

on
en

t,
 
ch

an
ne

l)
;

t_
se
t.
 
T
r
i
g
g
e
r
 
(c
ha
nn
el
, 

tr
ig

ge
r)

;
if
 
(d
is
pl
ay
) 

s
_
a
d
d
_
c
h
a
n
n
a
l
 
(c
ha
nn
el
);

p 
i
n
i
t
i
a
l
i
z
e

/*
 
I
n
i
t
i
a
l
i
z
e
 
pa

rs
er

.

PU
BL
IC

vo
id

 
p 

In
it

ia
li

z
e
 

()
(

lx
_
ln

lt
la

ll
z
e
()

;

p
_
p

a
ra

a
_
c
o

m
n

a
n

d
s

/ 
 
P
a
r
s
e
 
c
o
m
m
a
n
d
s
 
in
 
In

pu
t 

st
re
am
. 

*/

P
U
B
L
I
C

vo
id
 
p
_
p
a
r
s
e
_
c
o
m
m
a
n
d
s
 
(s
tr
ea

m)
FI
LE
 

* 
st

re
am

;
I

F
L
A
G
 
s
p
a
c
t
r
a
l
_
s
t
a
t
u
s
,
 
f
f
t
_
f
l
l
e
_
s
t
a
t
u
s
;

in
t.
 
ho

ur
, 

mi
nu
te
, 

se
co

nd
;

d
o
u
b
l
e
 
f;

l
x
_
s
e
t
_
s
t
r
e
a
m
 
(s

tr
ea

m)
; 

lx
_m
at
ch
 
(
l
«
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
)
;

s
p
e
c
t
r
a
l
_
s
t
a
t
u
s
 
- 

Cf
t 

C
l
l
e
_
s
t
a
t
u
a
 
- 

FA
LS

E;
 

w
h
i
l
e
 
<l
ex
_i
nf
o.
lo
ok
ah
"e
ad
 
!-
 
C
_
D
O
N
E
)
 

I 
sw

it
ch

 
(l

ex
_l

nf
o.

lo
ok

ah
ea

d)
 

I 
c
a
s
e
 
C
_
A
U
T
H
O
R
I
T
Y
:

lx
_m

at
ch

 
(C
_A
UT
HO
RI
TY
);

Ix
 
m
a
t
c
h
 
('
 '
);

If
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
_
C
O
N
S
T
A
N
T
)

st
 
se
t 

a
u
t
h
o
r
i
t
y
 
(
a
t
o
l
(
l
e
x
_
l
n
f
o
.
l
e
x
e
m
e
)
)
;
 

lx
_m

at
ch

 
T
c
_
C
O
H
S
T
A
H
T
)
;
 

br
ea

k;

c
a
s
e
 
C
_
A
U
T
O
_
F
R
E
E
R
U
N
:

lx
_m

at
ch

 
(C
_A
UT
O 

F
R
E
E
R
U
N
)
;
 

Ix
 
m
a
t
c
h
 
('
-'
);
 

sw
it

ch
 
(l

ex
_l

nf
o.

lo
ok

ah
ea

d)
 

| 
c
a
s
e
 
C_
OM
:

f
r
_
s
t
a
r
t
_
f
r
e
e
r
u
n
f
)
;
 

lx
_m

at
ch

 
(C
_O
H)
; 

br
ea

k;

ca
se
 
C_

OF
F:

fr
_s

to
p 

fr
ee
ru
n(
);
 

lx
_m

at
cK
 
(C
_O
FF
);
 

br
ea

k;

d
e
f
a
u
l
t
!

lx
_m

at
ch

 
(C
 
ON

);
 

) br
ea

k;

c
a
s
e
 
C
 
A
U
T
O
_
L
O
C
A
T
I
O
N
:

lx
_m

at
ch

 
(
C
_
A
O
T
O
_
L
O
C
A
T
I
O
H
)
;

Ix
 
m
a
t
c
h
 
('
-'
);

l
f
~
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C 

O
N
 

II
 
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
  
 
C_

OF
F)

 
(

l
_
s
e
t
_
l
o
c
a
t
l
o
n
 
st
at
ua
 
((

Te
x 

I
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C_

ON
) 

? 
O
N
 

: 
OF
F)
;

Ix
 
m
a
t
c
h
 
(l
ex
 
I
n
f
o
.
I
o
o
k
a
h
e
a
3
)
;
 

) 
e
l
s
e
 
lx
_m
at
ch
 
Tc
 
OH
);
 

br
ea

k;

c
a
s
e
 
C
_
A
U
T
O
_
R
E
B
O
O
T
:

lx
_m

at
ch

 
(C

_A
UT

O_
RE

BO
OT

);
 

Ix
 
m
a
t
c
h
 
('
-'
);

l
f
~
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C 

O
H
 

II
 
le

x 
I
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C_
OF
F)
 

| 
r_
se
t 

r
e
b
o
o
t
_
s
t
a
t
u
s
 
((
le
x_
ln
fo
.l
oo
lc
ah
ea
d 
~
 
C_
ON
) 

? 
O
N
 

: 
OF
F)
; 

lx
_m

at
ch

 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
)
;
 

) 
e
l
s
e
 
lx

_m
at

ch
 
(d
_O
N)
;

If
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
!-
 
';

')
 

I 
Ix

 
m
a
t
c
h
 
('

,'
);



Su
n 

M
ay

 
3 

1
2

:0
7

:0
0

 
19

92
m

p
a
ra

e.
c

P
ag

e 
3

cn

Ix
jn

jt
c
h
 

(C
JT

IM
E

);
lx

_
n
id

tc
h
 

(
'-

')
;

h
o
u
r 

- 
a
to

i(
le

x
_

ln
fo

.l
e
x

e
m

e
);

Ix
jn

a
lc

h
 

(C
_C

O
N

ST
A

N
T

);
1
x
_
m

at
ch

 
(
':
')

;
m
i
n
u
t
e
 
- 

a
t
o
i
(
l
e
x
 
In
fo
.l
ex
em
e)
;

lx
_m
at
ch
 
(C
_C
ON
ST
AN
T)
;

l
x
_
m
a
t
c
h
 
('

:'
);

s
e
c
o
n
d
 
- 

a
t
o
i
(
l
e
x
 
In
fo
.l
ex
em
e)
;

Ix
jn
at
ch
 
(C
_C
ON
ST
AN
T)
;

r
_
3
e
t
_
r
e
b
o
o
t
_
t
i
m
e
 
(h

ou
r,

 
mi
nu
te
, 

se
co

nd
);

 
I br
ea
k;

ca
se
 
C
_
A
U
T
O
_
T
R
I
G
G
E
R
:

l
x
_
m
a
t
c
h
 
(
C
_
A
U
T
O
_
T
R
I
G
G
E
R
)
;

Ix
jn

at
ch

 
('
-'
);

If
 
(l
ex
 
i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
-
-
 
C
_
O
N
 

I 
I 

l
e
x
 
I
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
 
O
F
F
)
 

|
h
_
s
e
t
_
t
r
l
g
g
e
r
_
9
t
a
t
u
9
 
<
(
l
e
x
_
I
n
f
o
.
l
o
o
k
a
h
e
a
d
 
-
-
 
C
 
ON
) 

7 
O
H
 

: 
O
F
F
)
 ;

t
_
s
e
t
_
t
r
l
g
g
e
r
_
9
t
a
t
u
s
 
(
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
«
 
C
~
O
N
)
 

? 
O
N
 

: 
O
F
F
)
 ;

I
x
j
n
a
t
c
h
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
)
;
 

) 
e
l
s
e
 
l
x
_
m
a
t
c
h
 
(
C
_
O
N
)
;
 

b
r
e
a
k
;

c
a
s
e
 
C
_
B
A
N
D
_
R
E
C
O
R
D
I
N
G
:

Ix
jn

a
tc

h
 

(C
J3

A
N

D
_R

E
C

O
R

D
IN

G
);

lx
_

m
at

ch
 
(
'-

'I
;

If
 
(l

ex
 
I
n
f
o
.
l
o
o
k
a
h
e
a
d
 
-
-
 
C
_
O
N
 

||
 
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
_
O
F
F
)
 

(
f
f
t
_
F
l
l
e
 
s
t
a
t
u
s
 
- 

(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
_
O
N
)
 

? 
O
N
 

: 
O
F
F
;

d
s
p
_
s
e
t
_
7
f
t
_
f
l
l
e
_
s
t
a
t
u
a
 
(
f
f
t
_
f
l
l
e
_
s
t
a
t
u
s
)
;

-h
i-

it
eK

 
<

! 
«

 
In

T
c

.
l
o
o
K
a
h
*

if
 

(l
e
x

_
ln

fo
.T

o
o

k
a
h

e
a
d

 
--

 
p
ro

c
e
ss

_
b
a
n
d
li

m
lt

s 
()

; 
) 

e
ls

e
 

Ix
jn

a
tc

h
 

(C
_O

N
);

 
b
re

a
k
;

c
a
s
e
 
C 

B
U
F
F
E
R
S
 
TO
 
A
V
E
R
A
G
E
;

Ix
jn
at
ch
 
(
C
~
B
U
F
F
E
R
S
_
T
O
^
A
V
E
R
A
G
E
)
;

Ix
jn

at
ch

 
('
-'
);

if
 

(l
e
x
_
ln

fo
.l

o
o
k

a
h

e
a
d

 
 
 

C
 

C
O

N
ST

A
N

T
)

d
sp

_
se

t_
b

u
fs

_
to

ji
v

g
 

(a
to

T
(l

e
x

_
ln

fo
.l

e
x

e
m

e
))

; 
Ix

jn
a
tc

h
 

(C
JT

O
N

ST
A

N
T

);
 

b
re

a
k
;

ca
se

 C
J:A

LI
BR

AT
IO

N_
RE

CO
RD

IN
G:

Ix
jn

a
tc

h
 

(C
j7

A
L

IB
R

A
T

IO
N

_R
E

C
O

R
D

IN
G

);
Ix

jn
a
tc

h
 
(
'-

')
;

If
 

(l
e
x
_
ln

fo
.l

o
o
k

a
h

e
a
d

 
 
 

C
 

O
N 

)|
 

le
x
 

In
fo

.l
o
o
k

a
h

ea
d

 
 
 

C
JD

FF
) 

|
s
p

e
c
tr

a
lj

it
a
tu

s
 

- 
(l

e
x
_
in

fo
.l

o
o
k
a
h
e
a
d
 
 -

 
C

jD
N

) 
7 

ON
 

: 
O

F
F

;
d

sp
ji

e
t 

sp
e
c
tr

a
l 

st
a
tu

s 
(s

p
e
c
tr

a
lj

it
a
tu

s)
;~

Ix
jn

a
tc

K
 

(l
e
x

_
ln

?
o

.l
o

o
k

a
h

e
a

d
);

 
) 

e
ls

e
 

Ix
jn

a
tc

h
 

(C
J3

N
);

 
b

re
a

k
;

c
a
se

 
C

_C
H

:
I
x
jn

a
tc

h
 

(C
jT

H
);

Ix
 

m
at

ch
 
(
'-

')
;

if
~

(l
e
x
_
in

fo
.l

o
o
k

a
h

e
a
d

 
--

 
^C

O
N

ST
A

N
T

) 
(

p
r
o
c
e
ss

_
st

a
tl

o
n

 
()

; 
) 

e
ls

e
 

Ix
jn

a
tc

h
 

(C
 

C
O

N
ST

A
N

T
);

 
b

re
a
k

;

c
a
se

 
C

_C
H

A
N

N
E

L
J3

L
O

C
K

SI
Z

E
:

Ix
jn

a
tc

h
 

(C
jT

H
A

N
N

E
L

_B
L

O
C

K
SI

Z
E

);
Ix

jn
a
tc

h
 
(
' 
')

;
if

 
(l

e
x

 
In

fo
.l

o
o

k
a

h
ea

d
 
«

 
C

_C
O

N
ST

A
N

T
)

d
t_

s
e
t 

C
h
a
n
n
e
lB

lo
c
k
sl

z
e
 
T

a
to

l(
le

x
_

in
fo

.l
e
x

e
m

e
))

; 
Ix

jn
a
tc

h
 

T
c_

C
O

N
ST

A
N

T
);

 
b
re

a
k
;

c
a
se

 
C

JT
H

A
N

N
E

L
_G

A
IN

:
Ix

jn
a
tc

h
 

(C
jT

H
A

N
N

E
L

j3
A

IN
);

 
Ix

 
m

at
ch

 
(
'-

'I
;

If
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
 
C
O
N
S
T
A
N
T
)

d
t
 
s
e
t
 
C
h
a
n
n
e
l
G
a
l
n
 
(
a
t
o
l
T
l
e
x
 
I
n
f
o
.
l
e
x
e
m
e
)
)
;
 

Ix
 
m
a
t
c
h
 
T
c
 
C
O
N
S
T
A
N
T
)
;
 

b
r
e
a
k
;

c
a
s
e
 
C
 
C
L
O
C
K
 
S
O
U
R
C
E
:

l
x
_
m
a
t
c
h
 
T
C
 
C
L
O
C
K
 
S
O
U
R
C
E
)
;
 

l
x
_
m
a
t
c
h
 

('
-'
),

*
if
 
(l

ex
 
I
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
 
I
N
T
E
R
N
A
L
 
II
 
l
a
x
 
i
n
f
o
.
l
o
o
k
a
h
a
a
d
 
 
 
C
_
E
X
T
E
R
N
A
L
 

d
t
 
s
a
t
 
C
l
o
c
k
S
o
u
r
c
e
 
(
(
l
e
x
'
i
n
f
o
.
l
o
o
k
a
h
a
a
d
 
-
-
 
C
_
I
N
T
E
R
N
A
L
)
 
7 

I
N
T
E
R
N
A
L
 
C
L
O

E
X
T
E
R
N
A
L
_
C
L
O
C
K
)
;
 

l
x
_
m
a
t
c
h
 
(l
ax
 
I
n
f
o
.
l
o
o
k
a
h
e
a
d
T
;
 

I 
e
l
s
e
 
Ix
 
m
a
t
c
h
 
T
c
 
I
N
T
E
R
N
A
L
)
;
 

b
r
e
a
k
;

c
a
a
e
 
C
 
C
R
I
T
I
C
A
L
 
A
L
P
H
A
J

Ix
 
m
a
t
c
h
 
(
C
_
C
R
I
T
I
C
A
L
 
A
L
P
H
A
)
;

l
x
~
m
a
t
c
h
 
('

-'
);

l
f
~
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
a
a
d
 
-
-
 
C
 
C
O
N
S
T
A
N
T
)

t 
s
a
t
 
C
r
i
t
i
c
a
l
A
l
p
h
a
 
(
a
t
o
T
d
a
x
 
I
n
f
o
,
 l
e
x
e
m
e
)
)
 ;

 
l
x
_
m
a
t
c
h
~
(
C
_
C
O
N
S
T
A
N
T
)
 ;

 
b
r
e
a
k
;
 

~

c
a
a
e
 
C
 
C
R
I
T
I
C
A
L
 
B
E
T
A
I

lx
 
m
a
t
c
h
 
(C
 
C
R
I
T
I
C
A
L
_
B
E
T
A
)
;

l
x
~
m
a
t
c
h
 
('

 '
);

 
~~

if
 
(
l
e
x
 
i
n
f
o
.
l
o
o
k
a
h
a
a
d
 
»
 
C
 
C
O
N
S
T
A
N
T
)

t 
a
a
t
 
C
r
i
t
i
c
a
l
B
e
t
a
 
(
a
t
o
i
T
l
a
x
 
I
n
f
o
.
l
e
x
e
m
e
)
)
;
 

I
x
j
n
a
t
c
h
 
(
C
_
C
O
N
S
T
A
N
T
)
;
 

b
r
e
a
k
;
 

~

c
a
s
e
 
C
 
C
R
I
T
I
C
A
L
 
G
A
M
M
A
:

Ix
 
m
a
t
c
h
 
(C
 
C
R
I
T
I
C
A
L
 
G
A
M
M
A
)
;

I
x
j
n
a
t
c
h
 
(
'
 
'
)
;

if
 
(
l
e
x
 
i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
 
C
O
N
S
T
A
N
T
)

t 
as

it
 
C
r
l
t
l
c
a
l
G
a
m
m
a
 
(
a
t
o
T
d
a
x
 
I
n
f
o
,
 l
e
x
e
m
e
)
 )
; 

Ix
 
m
a
t
c
h
"
(
C
 
C
O
N
S
T
A
N
T
)
;
 

~
_
_
_
_
_
_
_
_
 

b
r
e
a
k
;

c
a
s
e
 
C
_
C
R
I
T
I
C
A
L
 
M
U
i

Ix
 
m
a
t
c
h
 
(C
 
C
R
I
T
I
C
A
L
 
HU
) 

;
l
x
~
m
a
t
c
h
 
('
-'
);

i
f
~
(
l
e
x
_
i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
_
C
O
N
S
T
A
N
T
)

t 
ae
t 

C
r
i
t
l
c
a
l
M
u
 
(a

to
i(

la
x 

I
n
f
o
.
l
e
x
e
m
e
)
)
;
 

l
x
j
n
a
t
c
h
~
(
C
 C
O
N
S
T
A
N
T
)
;
 

br
ea

k;

c
a
a
e
 
C
 
C
R
I
T
I
C
A
L
 
NU
:

lx
_m

at
ch

 
(C
_C
RI
TI
CA
L 

NU
);

Ix
 
m
a
t
c
h
 
('
-'
);

i
f
~
(
l
e
x
 
i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
--
 
C
 
C
O
N
S
T
A
N
T
)

t_
se
t"
 C
r
l
t
t
c
a
l
N
u
 
(
a
t
o
i
(
l
e
x
 
I
n
f
o
.
l
e
x
e
m
e
)
)
;
 

Ix
jn

at
ch

""
(C

_C
ON

ST
AN

T)
 ;

 
br
ea
k;

c
a
s
e
 
C
 
C
R
I
T
I
C
A
L
_
P
H
I
:

lx
_m
at
ch
 
(C
 
C
R
I
T
I
C
A
L
 
PH
I)
;

Ix
jn

a
tc

h
 

('
-'

);
if

 
(l

a
x

 
in

fo
.l

co
k

a
h

a
a
d

 
 
 

C
 

C
O

N
ST

A
N

T
)

h
a 

a
et

 
C

r
it

lc
a
lP

h
l 

(a
to

ll
le

x
_
ln

fo
.l

e
x
e
m

e
))

; 
Ix

jn
a
tc

h
 

7C
_C

O
N

ST
A

N
T

);
 

b
re

a
k

;

ca
se

 
C

 
D

IG
IT

IZ
A

T
IO

N
 

R
A

T
E

:
Ix

jn
a
tc

h
 

(C
_D

IG
lf

lZ
A

T
IO

N
 

R
A

T
E

);
Ix
 
m
a
t
c
h
 
('

-'
);

I
f
"
(
l
e
x
 
i
n
f
o
.
l
o
o
k
a
h
a
a
d
 
-
-
 
C
 
C
O
N
S
T
A
N
T
)

d
t
 
s
e
t
 
D
i
g
i
t
i
z
a
t
i
o
n
R
a
t
e
 
T
f
 
- 

a
t
o
f
(
l
e
x
 
I
n
f
o
.
l
e
x
e
m
e
)
)
;
 

I
x
j
n
a
t
c
h
 
7
c
 
C
O
N
S
T
A
N
T
)
;
 

b
r
e
a
k
;

c
a
s
a
 
C
 
E
V
E
N
T
 
A
L
E
R
T
 
B
E
L
L
:

l
x
_
m
a
t
c
h
 
T
C
_
E
V
E
N
T
_
A
L
E
R
T
_
B
E
L
L
)
;



S
un

 M
ay

 
3 

1
2

:0
7
:0

0
 

19
92

m
p
ar

sa
.c

P
ag

e 
4

C.
TT

 
C 

'1

Ix
jn

a
tc

h
 
(
'-

')
;

if
 
(l

ex
 
i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
c
 
O
N
 

||
 
la
x 

i
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
_
O
F
F
)
 

(
e 

s
e
t
J
j
e
l
^
s
t
a
t
u
s
 

( 
I l
e
x
_
T
n
f
o
.
l
o
o
k
a
R
e
s
d
 
 
 
C
_
O
N
)
 

? 
O
N
 

: 
O
F
F
)
;

I
x
j
n
a
t
c
h
 
(
l
o
x
_
i
n
f
o
.
l
o
o
k
a
h
a
a
d
)
;
 

I 
e
l
s
e
 
Ix
 
m
a
t
c
h
 
(
C
_
O
N
)
;
 

b
r
e
a
k
;

c
a
s
e
 
C
_
E
V
E
N
T
_
C
O
H
T
I
N
U
E
_
C
O
O
N
T
:

I
x
j
n
a
t
c
h
 
(
C
_
E
V
E
H
T
_
C
O
N
T
I
M
U
E
_
C
O
U
N
T
)
;

Ix
 
m
a
t
c
h
 
('
-'
);

i
f
~
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
e
a
d
 
 
 
C
_
C
O
N
S
T
A
N
T
)

t
_
s
e
t
_
E
v
e
n
t
C
o
n
t
i
n
u
a
C
o
u
n
t
 
(
a
t
o
i
(
l
e
x
_
i
n
f
o
.
l
e
x
e
m
e
)
)
;
 

I
x
j
n
a
t
c
h
 
(
C
_
C
O
H
S
T
A
N
T
)
;
 

b
r
e
a
k
;

c
a
s
e
 
C
 
F
I
R
S
T
D
I
F
F
:

I
x
j
n
a
t
c
h
 
(
C
_
F
I
R
S
T
D
I
F
F
)
 ;

I
x
j
n
a
t
c
h
 
('

-'
);

if
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
a
a
d
 
 
 
C
_
O
N
 

I 
I 

la
x 

i
n
f
o
.
l
o
o
k
a
h
a
a
d
 
 
 
C
_
O
F
F
)
 

I
t
_
s
e
t
_
f
l
r
s
t
_
d
i
f
f
e
r
e
n
c
e
 
(
(
l
e
x
_
l
n
f
o
.
T
o
o
k
a
h
a
a
d
 
 
 
C
_
O
N
)
 

? 
O
N
 

: 
OF
F)
 ;

 
I
x
j
n
a
t
c
h
 
(l

ex
 
i
n
f
o
.
l
o
o
k
a
h
e
a
d
)
;
 

I 
e
l
s
e
 
I
x
j
n
a
t
c
h
 
T
C
 
ON
) 

; 
b
r
e
a
k
;

c
a
s
e
 
C
_
F
R
E
E
R
U
N
_
B
L
O
C
K
_
T
I
M
E
:

Ix
 
m
a
t
c
h
 
(
C
_
F
R
E
E
R
U
N
_
B
L
O
C
K
_
T
I
M
E
)
;

Ix
 
m
a
t
c
h
 
('

-'
);

if
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
a
a
d
 
 
 
C
 
C
O
N
S
T
A
N
T
)

f 
r
_
s
e
t
_
M
o
c
k
_
s
i
z
a
 
(a

to
f 
(
T
e
x
_
l
n
f
o
.
 l
e
x
e
m
e
)
)
 ;

 
Ix

 
m
a
t
c
h
 
(C
 
C
O
N
S
T
A
N
T
)
;
 

b
r
e
a
k
;

c
a
s
e
 
C
_
H
A
L
F
S
P
A
C
E
_
V
E
L
O
C
I
T
Y
:

Ix
 
m
a
t
c
h
 

(C
 
H
A
L
F
S
P
A
C
E
_
V
E
L
O
C
I
T
Y
)
;

l
x
_
m
a
t
c
h
 
('

-'
);

if
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
a
a
d
 
 
 
C
J
T
O
N
S
T
A
N
T
)

h
s
_
s
e
t
_
H
a
l
f
s
p
a
c
e
V
e
l
o
c
l
t
y
 
(
a
t
o
f
(
l
e
x
_
l
n
f
o
.
l
a
x
e
m
e
)
)
;
 

I
x
j
n
a
t
c
h
 
(
C
_
C
O
N
S
T
A
N
T
)
;
 

b
r
e
a
k
;

c
a
s
e
 
C
_
L
O
G
_
P
A
T
H
N
A
M
E
:

l
x
_
m
a
t
c
h
 
(
C
_
L
O
G
_
P
A
T
H
N
A
M
E
)
;

l
x
_
m
a
t
c
h
 
('
-'
);

if
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
a
a
d
 
-
-
 
C
_
S
T
R
I
N
G
)
 

|
p
r
i
n
t
f
 
(
"
W
A
R
N
I
N
G
:
 
A
l
t
e
r
n
a
t
e
 
lo
g 

f
i
l
e
 
p
a
t
h
n
a
m
e
 
la

 
n
o
 
l
o
n
g
e
r
 
b
e
i
n
g
 
s
u
p
p
o
r
t
*

/ 
 
o
_
s
e
t
_
p
a
t
h
n
a
m
a
 
(
l
e
x
_
i
n
f
o
.
l
e
x
e
m
e
)
;
 
 /

 
I I
x
j
n
a
t
c
h
 
(
C
_
S
T
R
I
N
G
)
;
 

b
r
e
a
k
;

c
a
s
e
 
C 

L
T
A
_
L
O
W
E
R
J
3
O
U
N
D
:

Ix
 
m
a
t
c
h
 

(C
 
L
T
A
_
L
O
W
E
R
_
B
O
U
N
D
)
;

I
x
j
n
a
t
c
h
 
('
-'
);

if
 

(l
a
x
 

in
fo

.l
o
o
k
a
h
e
a
d
 
 
 

C
_C

O
N

ST
A

N
T)

t_
se

t_
L

T
A

_
lo

w
er

_
b
o
u
n
d
 

(a
to

i(
le

x
_
in

fo
.l

e
x
e
m

e
))

; 
Ix

jn
a
tc

h
 

(C
jC

O
N

S
T

A
N

T
);

 
b
re

a
k
;

c
a
s
e
 
C
_
L
T
A
 
W
I
N
D
O
W
;

Ix
jn

a
tc

h
 

(C
_L

T
A

_W
IN

D
O

W
);

Ix
jn

a
tc

h
 
(
'-

')
;

if
 

(l
e
x
 

In
fo

.l
o

o
k

a
h

e
a
d

 
 
 

C
_C

O
N

ST
A

N
T

)
t_

se
t_

L
T

A
W

ln
d

o
w

 
(a

to
l(

le
x
_
ln

fo
.l

e
x
e
m

e
))

; 
Ix

jn
a
tc

h
 

(C
_C

O
N

ST
A

N
T

);
 

b
re

a
k
;

c
a
se

 
C

JM
A

X
jC

A
L

IB
R

A
T

IO
N

 
T

IM
E

:
Ix

 
m

at
ch

 
(C

JM
A

X
 

C
A

I/
IB

R
A

T
IO

N
_T

IM
E

) 
;

Ix
jn

a
tc

h
 
(
'-

')
;

if
 

(l
e
x
_
in

fo
.l

o
o
k
a
h
e
a
d
 
--

 
C

JC
O

N
ST

A
N

T
)

d
sp

ji
e
tJ

M
a
x
C

a
li

b
ra

ti
o
n
T

im
e
 

(a
to

f(
le

x
_

ln
fo

.l
e
x
e
m

e
))

; 
Ix

jn
a
tc

h
 

(C
jT

O
M

ST
A

N
T

);
 

b
re

a
k
;

ca
a

a
 

C
J1

A
X

 
E

V
E

N
T

_T
IM

E
:

lx
_
m

at
cH

 
(f

tj
^A

X
JZ

V
E

N
T

 
T

IM
E

);
Ix

jn
a
tc

h
 
(
'-

')
;

If
 

(l
a
x
_
ln

fo
.l

o
o
k
a
h
a
a
d
 
 
 

C
 

C
O

N
ST

A
N

T)
t_

aa
t_

M
ax

E
v
an

tT
lm

a 
(a

to
fT

le
x
 

in
fo

.l
e
x
e
m

e
))

; 
Ix

jn
a
tc

h
 

(C
_C

O
N

ST
A

N
T

);
 

b
re

a
k
;

c
a
sa

 
C

_M
IH

 
E

V
E

N
T

JT
IM

E
:

Ix
jn

a
tc

H
 

(C
J^

IN
_E

V
E

N
T

 
T

IM
E

);
Ix

jn
a
tc

h
 
(
'-

')
;

If
 

(l
a
x
_
tn

fo
.l

o
o
k
a
h
a
a
d
 
 
 

C
_C

O
N

ST
A

N
T

)
t_

aa
t_

M
ln

E
v

an
tT

im
a 

(a
to

f(
la

x
 

in
fo

.l
e
x
e
m

e
))

; 
Ix

jn
a
tc

h
 

(C
_C

O
N

ST
A

N
T

);
 

b
ra

a
k
;

c
a
a
a
 

C
_N

ET
W

O
R

K
:

Ix
jn

a
tc

h
 

(C
J>

IE
TM

O
R

K
) 

; 
Ix

jn
a
tc

h
 
(
' 
')

;
if

 
(l

a
x
_
in

fo
.l

o
o
k
a
h
e
a
d
 
 
 

C
_S

T
R

1N
G

 
I 

I 
la

x
_

ln
fo

.l
o

o
k

a
h

a
a
d

 
~

 
C

_I
D

)
st

_
se

tj
ie

tw
n

a
m

e
 

(l
a
x

 
in

fo
.l

e
x

e
m

e
);

 
If

 
(l

a
x

_
ln

fo
.l

o
o
k
a
h
a
a
d
 
--

 
C

 
ST

R
IN

G
)

Ix
 

m
at

ch
 

(C
J5

T
R

1N
G

);
 

e
la

a
 

T
x 

m
at

ch
 

(C
_

ID
);

 
b
re

a
k
;

c
a
a
a
 

C
J^

IE
T

W
O

R
K

JW
D

B
_I

D
:

Ix
jn

a
tc

h
 

(C
_N

E
T

W
O

R
K

_N
O

D
E

_I
D

);
 

Ix
jn

a
tc

h
 
(
'-

')
;

If
 

(l
e
x
_
in

fo
.l

o
o
k
a
h
a
a
d
 
 
 

C
J3

T
R

IN
G

 
II

 
la

x
_
ln

fo
.l

o
o
k
a
h
a
a
d
 
~

 
C

 
ID

)
I 

a
a
t 

N
at

w
o

rk
N

o
d

al
d

 
((

(c
h

a
r 

fo
r 

*
)l

e
x
 

in
fo

.l
e
x

e
m

e
))

; 
If

 
(T

ax
_
T

n
fo

.l
o
o
k
ah

aa
d
 
 
 

C
 

ST
R

IN
G

)
Ix

 
m

at
ch

 
(C

_S
T

R
IN

G
);

 
a
li

a
 
T

x
jn

a
tc

h
 

(C
_

1
D

);
 

b
ra

a
k
; 

~

c
a
sa

 
C

_P
A

TH
N

A
M

E:
Ix

jn
a
tc

h
 

(C
J^

A
T

H
N

A
M

E
);

Ix
jn

a
tc

h
 
(
'-

')
;

If
 

(l
a
x

_
in

fo
.l

o
o

k
a
h
a
a
d
 
«
 

C
_S

T
R

1N
G

) 
(

f j
ia

tj
j>

a
th

n
a
m

a
 

(l
e
x
_
ln

fo
. 

le
x

em
e)

 ;
f j

je
t 
jp

a
th

n
a
m

e
()

; 
» Ix

jn
a
tc

h
 

(C
_S

T
R

IN
G

);
 

b
ra

a
k
;

c
a
sa

 
C

_P
R

E
 

E
V

E
N

T
_T

IM
E

:
Ix

jn
a
tc

h
 

(C
_P

R
E

_E
V

E
N

T
 

T
IM

E
);

Ix
jn

a
tc

h
 
(
'-

')
;

if
 

(l
a
x
_
in

fo
.l

o
o
k
a
h
a
a
d
 
~

 
C

 
C

O
N

ST
A

N
T)

d
m

_
sa

t 
P

ra
E

v
an

tT
im

a 
(a

to
7
(l

e
x
_
in

fo
.l

e
x
e
m

e
))

; 
Ix

jn
a
tc

h
 

T
cj

^O
N

S
T

A
N

T
);

 
b
ra

a
k
;

c
a
a
a
 

C
_P

R
E

E
V

E
N

T
JI

E
C

O
R

D
IN

G
:

Ix
jn

a
tc

h
 

(C
_P

R
E

E
V

E
N

T
J^

E
C

O
R

D
IN

G
);

 
lx

_
m

st
ch

 
(
' 
')

;
If

 
(l

a
x

_
ln

fo
.l

o
o
k
a
h
a
a
d
 
 
 

C
 

O
N

 
II

 
la

x
_

in
fo

.l
o

o
k

a
h

a
a
d

 
 
 

C
 

O
FF

) 
( 

fj
ia

tj
^
ra

a
v
a
n
t 

s
ta

tu
s
 

((
T

ax
 

In
fo

.l
o
o
k
a
h
a
a
d
 
 
 

C
_O

H
) 

? 
O

N
 

: 
O

F
F

),
 

Ix
jn

a
tc

h
 

(l
a
x
 
T

n
fo

.I
o
o
k
a
h
e
a
3
);

 
~

 
| 

a
la

a
 

Ix
jn

a
tc

h
 

"(
C

_O
H

) 
; 

b
ra

a
k
;

c
a
a
a
 

C
_S

T
A

 
W

IN
D

O
W

:
Ix

jn
a
tc

H
 

(C
_S

T
A

_W
IN

D
O

W
);

Ix
jn

a
tc

h
 
(
'-

')
;

If
 
(l

ax
 
I
n
f
o
.
l
o
o
k
a
h
a
a
d
 
 
 
(
^
C
O
N
S
T
A
N
T
)

t
j
i
a
t
j
S
T
A
H
l
n
d
o
w
 
(
a
t
o
i
(
l
a
x
_
i
n
f
o
.
l
e
x
e
m
e
)
)
;
 

I
x
j
n
a
t
c
h
 
(
C
_
C
O
N
S
T
A
N
T
)
;
 

b
r
a
a
k
;
 

~
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u
n
 
M
a
y
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:
0
7
:
0
0
 
19
92

m
p
a
r
s
e
.
c

P
a
g
e
 
5

c
a
s
e
 
C
_
T
R
I
G
G
E
R
_
C
O
N
F
I
R
M
_
C
O
U
N
T
:

l
x
_
m
a
t
c
h
 
(
C
_
T
R
I
G
G
E
R
_
C
O
N
F
I
R
M
_
C
O
U
N
T
)
;

lx
_r

oa
tc

h 
('
-'
);

If
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
a
a
d
 
~
 
C
_
C
O
N
S
T
A
N
T
)

t
_
s
e
t
_
T
r
l
g
g
e
r
C
o
n
f
 i
rm
Co
un
t 

(
a
t
o
l
(
l
a
x
_
l
n
f
o
.
l
a
x
a
m
e
)
)
;
 

lx
_m

at
ch

 
(C
_C
ON
ST
AN
T)
; 

br
ea
k;

ca
sa
 
C
_
T
R
I
G
G
E
R
_
S
O
U
R
C
E
:

lx
_m

at
ch

 
(
C
_
T
R
I
G
G
E
R
_
S
O
U
R
C
E
)
;
 

lx
_m

at
ch

 
('

-'
);

if
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
a
a
d
 
 
 
C
_
I
N
T
E
R
N
A
L
 

I 
I 

la
x 

I
n
f
o
.
l
o
o
k
a
h
a
a
d
 
 
 
C
_
E
X
T
E
R
N
A
L
)
 

d
t
_
s
9
t
_
T
r
l
g
g
e
r
S
o
u
r
c
e
 
(
(
l
a
x
_
l
n
f
o
.
l
o
o
k
a
h
a
a
d
 
--
 
C
_
I
N
T
E
R
N
A
L
)
 

? 
IN

TE
RN

AL
_T

RI
GC

E
X
T
E
R
N
A
L
_
T
R
I
G
G
E
R
)
;
 

lx
_m

at
ch

 
(
l
a
x
_
l
n
f
o
.
l
o
o
k
a
h
a
a
d
)
;
 

I 
e
l
s
e
 
lx

_m
at

ch
 
(C
_I
NT
ER
NA
L)
; 

br
ea
k;

c
a
s
e
 
C
_
T
R
I
G
G
E
R
_
T
I
M
E
_
L
I
M
I
T
:

l
x
_
m
a
t
c
h
 
(
C
_
T
R
I
G
G
E
R
_
T
I
M
E
_
L
I
M
I
T
>
;

lx
_m

at
ch

 
('

-'
);

If
 
(
l
e
x
_
l
n
f
o
.
l
o
o
k
a
h
«
a
d
 
~
 
C
_
C
O
N
S
T
A
N
T
)

t
_
s
o
t
_
T
r
i
9
^
o
r
T
l
m
«
L
i
m
i
t
 
(
a
t
o
f
(
l
a
x
_
l
n
f
o
.
l
a
x
a
m
a
)
)
;
 

lx
_m

at
ch

 
(C
_C
ON
ST
AN
T)
; 

br
ea
k;

lx
_
m

at
ch

 
(
';
')

;
) d
sp

_
a
a
t_

d
a
p
_
9
ta

tu
9
 

(s
p

a
c
tr

a
l_

s
ta

tu
s
 

I 
I 

ff
t_

fl
l«

_
»

ta
tu

s
);

r"
)
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M
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1

2
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7
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ra
p

a
rs

e
.h

P
ag

e 
1

/*
 
FI

LE
: 

m
p
a
r
s
e
.
h

(D
. 

T
o
t
t
l
n
g
h
a
m
 

04
/2
6/
92
)

Th
is
 
is
 
an

 
in

cl
ud

e 
fi
le
 
of

 
de

fi
ne

s,
 
da
ta
 
s
t
r
u
c
t
u
r
e
 
d
e
f
i
n
i
t
i
o
n
s
 
an

d 
ex

te
rn

al
 
d
e
c
l
a
r
a
t
i
o
n
s
 
th

at
 
ar
e 

c
o
m
m
o
n
 
In
 
th
e 

m
p
a
r
s
a
 
mo

du
le

.

ll
fn
da
f 

_
M
P
A
R
S
E
 

 
d
e
f
i
n
e
 

M
P
A
R
S
E

E
X
T
E
R
N
A
L
 
D
E
C
L
A
R
A
T
I
O
N
S
 

T
h
e
s
e
 
f
u
n
c
t
i
o
n
s
 
ca

n 
be

 
c
a
l
l
e
d
 
fr
om
 
al
l 

m
o
d
u
l
e
s
 
th

at
 
I
n
c
l
u
d
e
 
th
is
 
fi

le
.

P
U
B
L
I
C
 
vo
id
 
p
_
i
n
l
t
l
a
l
l
z
a
 

()
;

P
U
B
L
I
C
 
vo
id
 
p
_
p
a
r
s
e
_
c
o
m
m
a
n
d
s
 
(F
IL
E 

*)
;

le
nd

lf

JO



Su
n 
Ma
y 

3 
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:0
7:
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92
mp
ic
k.
c

Pa
ge
 
1

/ 
 
FI

LE
: 

mp
lc
k.
c

(D
. 

T
o
t
t
l
n
g
h
a
m
 

0
4
/
2
6
/
9
2
)

F
T

T
h
i
s
 
Is

 
a 

c
o
l
l
e
c
t
i
o
n
 
o
f
 
C
 
h
e
l
p
e
r
 
f
u
n
c
t
i
o
n
s
 
t
h
a
t
 
m
a
n
a
g
e
 
a 

r
e
a
l
-
t
i
m
e
 
p
i
c
k
e
r
 
f
o
r
 

x
d
a
t
e
c
t
.
 

A
l
l
 
f
u
n
c
t
i
o
n
s
 
h
a
v
e
 
b
e
e
n
 
w
r
i
t
t
e
n
 
a
n
d
 
c
o
m
p
i
l
e
d
 
m
e
d
i
u
m
 
m
o
d
e
l
.
 

T
h
e
 

f
o
l
l
o
w
i
n
g
 
f
u
n
c
t
i
o
n
s
 
a
r
e
 
I
n
c
l
u
d
e
d
:

p
k
_
g
e
t
_
f
i
r
s
t
_
a
r
r
l
v
a
l
 

<)
 

p
k
_
g
e
t
_
f
l
r
s
t
_
m
a
g
n
l
t
u
d
a
 

()
 

p
k
_
g
e
t
_
l
a
s
t
_
a
r
r
i
v
a
l
 

()
 

p
k
_
g
a
t
_
l
a
s
t
_
m
a
g
n
i
t
u
d
e
 

()
 

pk
 
g
e
t
_
n
e
x
t
_
a
r
r
i
v
a
l
 

()
 

p
k
_
g
e
t
_
n
e
x
t
 
m
a
g
n
i
t
u
d
e
 

()
 

p
k
_
g
e
t
_
n
a
r
r
T
v
a
l
s
 

()
 

p
k
_
g
e
t
_
n
m
a
g
n
l
t
u
d
e
s
 

()
 

pk
 
I
n
i
t
i
a
l
i
z
e
 

()
 

p
k
_
p
i
c
k
_
a
r
r
i
v
a
l
s
 

()
 

p
k
_
p
i
c
k
_
m
a
g
n
l
t
u
d
e
s
 

()
 

p
k
_
r
e
s
e
t
_
p
l
c
k
s
 

()

E
X
T
E
R
N
A
L
 
F
U
N
C
T
I
O
N
S
 
C
A
L
L
E
D
:

e
r
 
a
b
o
r
t
 

()
 

q
_
3
e
q
u
e
u
e
 

()
 

q
_
e
n
q
u
e
u
e
 

()
 

q
_
i
n
l
t
l
a
l
l
z
e
 

()
 

q
_
i
n
s
e
r
t
_
l
l
n
k
 

()
 

s
u
d
s
 
I
n
i
t
i
a
l
i
z
e
 

()
 

s
u
d
s
_
l
n
i
t
l
a
l
l
z
e
_
t
a
g
 

()
 

s
t
_
g
e
t
_
a
u
t
h
o
r
l
t
y
 

()
 

3
t
_
g
e
t
 
s
t
a
t
i
o
n
 

()
t
_
g
e
t
_
n
e
a
d
_
t
r
i
g
g
e
r
T
T
 

t
_
g
e
t
_
n
e
x
t
_
t
r
i
g
g
e
r
 

()
 

u
_
t
i
m
e
s
t
a
m
p
 

()

g
e
t
 
f
i
r
s
t
 
p
-
a
r
r
l
v
a
l

g
e
t
 
f
i
r
s
t
 
m
a
g
n
i
t
u
d
e

g
e
t
 
l
a
s
t
 
p
-
a
r
r
l
v
a
l

g
e
t
 
l
a
s
t
 
m
a
g
n
i
t
u
d
e

g
e
t
 
n
e
x
t
 
p
-
a
r
r
l
v
a
l

g
e
t
 
n
e
x
t
 
m
a
g
n
i
t
u
d
e

g
e
t
 
n
u
m
b
e
r
 
o
f
 
a
r
r
i
v
a
l
s

g
e
t
 
n
u
m
b
e
r
 
o
f
 
m
a
g
n
i
t
u
d
e
s

I
n
i
t
i
a
l
i
z
e
 
p
i
c
k
 
m
o
d
u
l
e

p
i
c
k
 
a
r
r
i
v
a
l
s
 
u
s
i
n
g
 
t
r
i
g
g
e
r
 
I
n
f
o
r
m
a
t
i
o
n

p
i
c
k
 
m
a
g
n
i
t
u
d
e
s
 
u
s
i
n
g
 
c
o
d
a
 
d
u
r
a
t
i
o
n

r
e
s
e
t
 
p
i
c
k
 
q
u
e
u
e

d
i
s
p
l
a
y
 
a
n
 
e
r
r
o
r
 
m
e
s
s
a
g
e
 
t
h
e
n
 
q
u
i
t

d
e
q
u
e
u
e
 
a 
d
a
t
a
 
l
i
n
k
 
f
r
o
m
 
a 
d
a
t
a
 
q
u
e
u
e

e
n
q
u
e
u
e
 
a 

d
a
t
a
 
l
i
n
k
 
o
n
 
a 
d
a
t
a
 
q
u
e
u
e

i
n
i
t
i
a
l
i
z
e
 
a 
d
a
t
a
 
q
u
e
u
e

I
n
s
e
r
t
 
a 
d
a
t
a
 
l
i
n
k
 
i
n
t
o
 
  
d
a
t
a
 
q
u
e
u
e

I
n
i
t
i
a
l
i
z
e
 
a 

s
u
d
s
 
s
t
r
u
c
t
u
r
e

I
n
i
t
i
a
l
i
z
e
 
a 

s
u
d
s
 
s
t
r
u
c
t
t
a
g

g
e
t
 
a
u
t
h
o
r
i
t
y

ge
t 

st
at

io
n 

fr
om

 
st

at
io
n 

qu
eu
e

g
e
t
 
t
r
i
g
g
e
r
 
i
n
f
o
r
m
a
t
i
o
n
 
at

 
h
e
a
d
 
o
f
 
c
h
a
n
n
e
l
 
qu

fl
Ue

 
g
e
t
 
n
e
x
t
 
t
r
i
g
g
e
r
 
f
r
o
m
 
c
h
a
n
n
e
l
 
q
u
e
u
e
 

 j
et
 
t
i
m
e
s
 t
a
m
p

H
I
S
T
O
R
Y
:
 

n
o
n
e

I
N
C
L
U
D
E
 
F
I
L
E
S

 
i
n
c
l
u
d
e
 
<
m
a
l
l
o
c
.
h
>

 
i
n
c
l
u
d
e
 
<
s
t
d
l
o
.
h
>

 
i
n
c
l
u
d
e
 
<
s
t
d
l
l
b
.
h
>

 
I
n
c
l
u
d
e
 
"
m
c
o
n
s
t
.
h
"
 

I
I
n
c
l
u
d
e
 
"
m
d
e
m
u
x
.
h
"

 
I
n
c
l
u
d
e
 
"
m
e
r
r
o
r
.
h
"
 

I 
I
n
c
l
u
d
e
 
"
m
q
u
e
u
e
.
h
*

 
i
n
c
l
u
d
e
 
"
m
a
u
d
i
i
n
i
.
h
"

 
i
n
c
l
u
d
e
 
"
m
s
t
a
t
i
o
n
.
h
"
 

I 
I
n
c
l
u
d
e
 
"
m
t
r
i
g
g
e
r
.
h
'

 
i
n
c
l
u
d
e
 
"
m
u
t
l
l
s
.
h
"

 
I
n
c
l
u
d
e
 
"
x
d
e
t
e
c
t
.
h
"

G
L
O
B
A
L
 
D
A
T
A

P
R
I
V
A
T
E
 
Q
_
Q
U
E
U
E
 
a
r
r
i
v
a
l
 
q
u
e
u
e
,
 
m
a
g
n
l
t
u
d
e
_
q
u
e
u
e
;
 

P
R
I
V
A
T
E
 
Q
_
L
I
N
K
 

  
a
r
r
l
v
a
T
_
p
t
r
.
 

  
m
a
g
n
l
t
u
d
e
_
p
t
r
;
 

P
R
I
V
A
T
E
 
u
n
s
i
g
n
e
d
 
in
t 

n
_
a
r
r
l
v
a
l
s
,
 
n
_
m
a
g
n
i
t
u
d
e
s
;

* 
l
n
s
e
r
t
_
a
r
r
l
v
a
l
 

/*
 
I
n
s
e
r
t
 
p
-
a
r
r
i
v
a
l
 
In
 
a
r
r
i
v
a
l
 
q
u
e
u
e
 
b
a
s
e
d
 
o
n
 
a
r
r
i
v
a
l
 
t
i
m
e
.

 *
/  /

P
R
I
V
A
T
E

vo
id

 
in

se
rt

_a
rr

lv
al

 
(a

rr
iv
al
)

0 
AR

RI
VA

L 
fa

r 
* 

ar
ri
va
l;

I
0
_
L
I
N
K
 
'
c
u
r
r
e
n
t
,
 
'
p
r
e
v
i
o
u
s
;

Q
_
T
Y
P
E
 
t
y
p
e
;

F
L
A
G
 
d
o
n
e
;

ty
pe
.a
rr
iv
al
 
- 

ar
ri

va
l;

p
r
e
v
i
o
u
s
 
-
 
N
U
L
L
;

f
o
r
 
(
c
u
r
r
e
n
t
 
- 

a
r
r
l
v
a
l
_
q
u
e
u
e
.
h
e
a
d
,
 
d
o
n
e
 
- 

F
A
L
S
E
;
 
I
d
o
n
e
 
II

 
c
u
r
r
e
n
t
 
!-

 
N
U
L
L
;

c
u
r
r
e
n
t
 
-
 
c
u
r
r
e
n
t
-
>
n
e
x
t
)
 

|
If

 
(
a
r
r
l
v
a
l
-
>
i
n
f
o
.
t
l
m
e
 
< 

c
u
r
r
e
n
t
-
>
t
y
p
«
.
a
r
r
l
v
a
l
-
>
l
n
f
o
.
t
i
m
e
)
 

( 
q
_
l
n
s
e
r
t
_
l
i
n
k
 
(
i
a
r
r
l
v
a
l
_
q
u
e
u
e
,
 
p
r
e
v
i
o
u
s
,
 
t
y
p
o
)
;
 

d
o
n
e
 
-
 
T
R
U
E
;

) 
e
l
s
e
 
p
r
e
v
i
o
u
s
 
-
 
c
u
r
r
e
n
t
;
 

) If
 
(I

do
ne

) 
q
_
e
n
q
u
e
u
e
 
(
l
a
r
r
l
v
a
l
_
q
u
e
u
e
,
 
t
y
p
e
)
;

p
r
o
c
e
s
s
_
c
o
d
a
 

*

/ 
 
C
o
m
p
u
t
e
 
s
i
g
n
a
l
 
v
a
l
u
e
 
f
o
r
 
g
i
v
e
n
 
c
h
a
n
n
e
l
 
(
s
p
e
c
i
f
i
e
d
 
in

 
t
h
e
 
a
r
r
i
v
a
l
)
 
a
n
d
 

c
h
e
c
k
 
s
g
a
l
n
s
t
 
n
o
i
s
e
.
 

If
 
s
i
g
n
a
l
/
n
o
i
s
e
 
< 

2,
 
c
o
m
p
u
t
e
 
c
o
d
a
 
d
u
r
a
t
i
o
n
 
a
n
d
 

r
e
t
u
r
n
 
It
 
t
o
 
t
h
e
 
c
a
l
l
e
r
.
 

*/

P
R
I
V
A
T
E

d
o
u
b
l
e
 
p
r
o
c
e
s
s
 
c
o
d
s
 
(
a
r
r
l
v
a
l
_
p
t
r
,
 
b
u
f
f
e
r
j
p
t
r
)

0_
LI

NK
 
'a
rr
iv
al
 p
t
r
;
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Q
_
B
U
F
F
E
R
 
f
a
r
 

* 
E
u
f
f
e
r
_
p
t
r
;

Q
_
A
R
R
I
V
A
L
 
f
a
r
 

* 
a
r
r
i
v
a
l
;

l
o
n
g
 
c
h
a
n
n
e
l
_
o
f
f
s
e
t
,
 
s
t
a
r
t
_
o
f
f
s
e
t
,
 

i,
 
m
a
x
_
l
n
d
e
x
;

d
o
u
b
l
e
 
d
e
l
t
a
t
;

I
n
t
 
n
s
i
 

_
_
_
 

_
_
_
_
_
_

a
r
r
i
v
a
l
 
-
 
a
r
r
i
v
a
l
_
p
t
r
-
>
t
y
p
e
.
a
r
r
i
v
a
l
;

s
t
a
r
t
 
o
f
f
s
e
t
 
- 

0;
if

 
«
3
e
l
t
a
t
 
-
 
a
r
r
l
v
a
l
-
>
l
n
f
o
.
t
l
m
e
 
- 
b
u
f
f
e
r
_
p
t
r
-
>
l
n
f
o
.
b
e
g
l
n
t
l
m
e
)
 
> 

0.
0)

 
s
t
a
r
t
_
o
f
f
s
e
t
 
-
 
(l
on
g)
 
(
d
e
l
t
a
t
 

* 
b
u
f
f
e
r
_
p
t
r
-
>
i
n
f
o
.
d
i
g
_
r
a
t
e
)
;

m
a
x
 
i
n
d
e
x
 
-
0
;
 

a
r
r
i
v
a
l
-
>
»
i
g
n
a
l
 
 
 
0;

c
h
a
n
n
e
l
_
o
f
f
s
e
t
 
- 

b
u
f
f
e
r
_
p
t
r
-
>
l
n
f
o
.
b
l
o
c
k
s
l
z
e
 
* 
a
r
r
l
v
a
l
-
>
c
h
a
n
n
e
l
;

f
o
r
 

(1
 
- 

(
c
h
a
n
n
e
l
_
o
f
f
a
e
t
 

4- 
a
t
a
r
t
_
o
f
 f
s
e
t
)
;
 

i 
<
 
(b
uf
 f
e
r
_
p
t
r
-
>
l
n
f
 o
.
b
l
o
c
k
s
l
z
e
 

4- 
c
h
a
n
n
 

n
s
 
-
 
a
b
a
 
(
b
u
f
f
e
r
_
p
t
r
-
>
d
a
t
a
(
1
)
 
- 
b
u
f
f
e
r
_
p
t
r
-
>
i
n
f
o
.
d
c
_
o
f
f
s
e
t
)
;
 

if
 
(n
s 

> 
a
r
r
l
v
a
l
-
>
s
l
g
n
a
l
)
 

j 
a
r
r
l
v
a
l
-
>
s
l
g
n
a
l
 
-
 
na
; 

m
a
x
_
i
n
d
e
x
 
  

i;
 

) if
 
(
(
a
r
r
l
v
a
l
-
>
s
l
g
n
a
l
 
/ 
a
r
r
l
v
a
l
-
>
n
o
l
«
e
)
 
> 

2)
r
e
t
u
r
n
 
(0

.0
);

 
I d
e
l
t
a
t
 
-
 
(
(
d
o
u
b
l
e
)
(
m
a
x
_
l
n
d
e
x
 
- 
c
h
a
n
n
e
l
 
o
f
f
s
e
t
)
)
 

/ 
b
u
f
f
e
r
 
p
t
r
-
>
l
n
f
o
.
d
l
g
_
r
a
t
e
;
 

r
e
t
u
r
n
 

I 
d
e
l
t
a
t
 
4 
b
u
f
f
e
r
_
p
t
r
-
>
l
n
f
o
.
b
e
g
T
n
t
l
m
e
 
- 
a
r
r
i
v
a
l
-
>
T
n
f
o
.
t
i
m
e
 
);

p
k
_
g
e
t
_
f
i
r
a
t
_
a
r
r
i
v
a
l

/ 
 
G
e
t
 
f
i
r
s
t
 
p
-
a
r
r
l
v
a
l
 
f
r
o
m
 
a
r
r
i
v
a
l
 
q
u
e
u
e
.

P
U
B
L
I
C

0
 
A
R
R
I
V
A
L
 
f
a
r
 
* 

p
k
 
g
e
t
 
f
i
r
s
t
 
a
r
r
i
v
a
l
 

()
r

ar
ri

va
l 

pt
r 

- 
ar
ri
va
l_
qu

eu
e.
he
ad
; 

if
 
(a

rr
lv

al
jp

tr
 
!-
 
NU

LL
)

re
tu

rn
 
(a

rr
lv

al
_p

tr
->
ty
pe
.a
rr
iv
al
);
 

el
se
 
re

tu
rn

 
(N

UL
L)

;
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m
p
i
c
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P
a
g
e
 
2

r"
) 

CT
v

C
O

p
k
_
g
e
t
 

I
l
r
s
t
_
m
a
g
n
l
t
u
d
e

/ 
 
G
e
t
 
f
l
r
a
t
 
m
a
g
n
i
t
u
d
e
 
f
r
o
m
 
m
a
g
n
i
t
u
d
e
 
q
u
e
u
e
.

P
U
B
L
I
C

0
 
M
A
G
N
I
T
U
D
E
 
f
a
r
 

  
pk

 
g
a
t
 
f
l
r
a
t
 
m
a
g
n
i
t
u
d
e
 

()
I

m
a
g
n
l
t
u
d
e
_
p
t
r
 
- 
m
a
g
n
l
t
u
d
e
_
q
u
e
u
e
.
h
e
a
d
;

If
 
(
m
a
g
n
i
t
u
d
e
 
p
t
r
 
!-
 
N
U
L
L
)

r
e
t
u
i
n
 
(
m
a
g
n
l
t
u
d
e
_
p
t
r
-
>
t
y
p
e
.
m
a
g
n
i
t
u
d
e
)
;

 
l
i
e
 
r
e
t
u
r
n
 
(
N
U
L
L
)
;

p
k
_
g
e
t
_
l
a
a
t
_
a
r
r
l
v
a
l

/ 
 
G
e
t
 
la
st
 
p
-
a
r
r
l
v
a
l
 
f
r
o
m
 
a
r
r
i
v
a
l
 
q
u
e
u
e
.

P
U
B
L
I
C

Q
_
A
R
R
I
V
A
L
 
fa
r 

* 
p
k
_
g
e
t
_
l
a
a
t
_
a
r
r
i
v
a
l
 

()
I

if
 
(
a
r
r
i
v
a
l
 
q
u
e
u
e
.
t
a
l
l
 

!-
 
N
U
L
L
)

r
e
t
u
r
n
 
(
a
r
r
l
v
a
l
_
q
u
e
u
e
.
t
a
l
l
-
>
t
y
p
e
.
a
r
r
i
v
a
l
)
;

e
l
s
e
 
r
e
t
u
r
n
 
(
N
U
L
L
)
;

p
k
_
g
e
t
_
l
a
a
t
_
m
a
g
n
l
t
u
d
e

/*
 
G
e
t
 
la
st
 
m
a
g
n
i
t
u
d
e
 
f
r
o
m
 
m
a
g
n
i
t
u
d
e
 
q
u
e
u
e
.

P
U
B
L
I
C

Q
_
M
A
G
N
I
T
U
D
E
 
f
a
r
 

* 
p
k
_
g
e
t
_
l
a
a
t
_
m
a
.
g
n
i
t
u
d
e
 

I)

If
 
(
m
a
g
n
i
t
u
d
e
 
q
u
e
u
e
.
t
a
i
l
 

!-
 
N
U
L
L
)

r
e
t
u
r
n
 
(
m
a
g
n
l
t
u
d
e
_
q
u
e
u
e
.
t
a
i
l
-
>
t
y
p
e
.
m
a
g
n
i
t
u
d
e
)
;
 

e
l
s
e
 
r
e
t
u
r
n
 
(
N
U
L
L
)
;

* 
p
k
_
g
e
t
_
n
e
x
t
_
a
r
r
l
v
a
l
 

/ 
 
G
e
t
 
n
e
x
t
 
p
-
a
r
r
l
v
a
l
 
f
r
o
m
 
a
r
r
i
v
a
l
 
q
u
e
u
e
.

P
U
B
L
I
C

Q
_
A
R
R
I
V
A
L
 
f
a
r
 

* 
p
k
_
g
e
t
_
n
e
x
t
_
a
r
r
i
v
a
l
 

()
(

a
r
r
i
v
a
l
 
p
t
r
 
- 

a
r
r
i
v
a
l
_
p
t
r
-
>
n
e
x
t
;

If
 
(
a
r
r
l
v
a
l
_
p
t
r
 
!-
 
N
U
L
L
)

r
e
t
u
r
n
 
(
a
r
r
l
v
a
l
_
p
t
r
-
>
t
y
p
e
.
a
r
r
i
v
a
l
)
;

e
l
s
e
 
r
e
t
u
r
n
 
(
N
U
L
L
)
;

p
k
_
g
e
t
_
n
e
x
t
_
m
a
g
n
l
t
u
d
e

/*
 
G
e
t
 
n
e
x
t
 
m
a
g
n
i
t
u
d
e
 
f
r
o
m
 
m
a
g
n
i
t
u
d
e
 
q
u
e
u
e
.

P
U
B
L
I
C

Q 
M
A
G
N
I
T
U
D
E
 
fa
r 

* 
p
k
_
g
e
t
_
n
e
x
t
_
m
a
j
n
l
t
u
d
e
 

()
( "

m
a'

jn
l 
tu

d
e
_
p
tr

 
«  

m
<

T
jn

lt
u

d
e_

p
t 
r-

>
n
e
x
t;

if
 

(m
J 
jn

iF
ud

«;
_f

.t
i 

!-
 
N
U
L
L
T

l
e
t
u
i
n
 
(
m
a
g
n
i
t
u
d
e
_
p
t
 r
-
>
t
y
p
e
.
m
a
g
n
i
t
u
d
e
)
;

e
l
s
e
 
r
e
t
u
r
n
 

(t
lU

LI
.)

 ;

* 
p

k
_
g
a
t_

n
a
rr

lv
a
la

 

/ 
 

G
et

 
nu

m
be

r 
o

f 
p

-a
r
r
lv

a
la

 
In

 
a
r
r
iv

a
l 

q
u

eu
e.

 *
/ */

P
U
B
L
I
C

u
n
s
i
g
n
e
d
 
in
t 

p
k
 
g
e
t
_
n
a
r
r
l
v
a
l
a
 

()
(

r
e
t
u
r
n
 

(n
 
a
r
r
l
v
a
l
a
)
;

p
k
_
g
e
t
_
n
m
a
g
n
l
t
u
d
e
a

/*
 
G
e
t
 
n
u
m
b
e
r
 
o
f
 
m
a
g
n
i
t
u
d
e
s
 
In
 
m
a
g
n
i
t
u
d
e
 
q
u
e
u
e
.

P
U
B
L
I
C

u
n
a
l
g
n
e
d
 
In
t 

p
k
_
g
e
t
_
n
m
a
g
n
l
t
u
d
e
a
 

()
I

r
e
t
u
r
n
 
(
n
_
m
a
g
n
l
t
u
d
e
»
)
;
 

I

p
k
_
l
n
l
t
l
a
l
l
z
e

/ 
 
I
n
i
t
i
a
l
i
z
e
 
t
h
e
 
p
i
c
k
 
m
o
d
u
l
e
.

P
U
B
L
I
C

v
o
i
d
 
p
k
_
l
n
l
t
l
a
l
l
z
e
 

()
I

q
_
l
n
l
t
l
a
l
l
z
e
 
(
t
a
r
r
l
v
a
l
_
q
u
e
u
e
)
;

q
_
l
n
l
t
l
a
l
l
z
e
 
(
t
m
a
g
n
l
t
u
d
e
_
q
u
e
u
e
)
;

n
_
a
r
r
l
v
a
l
a
 
  

n
_
m
a
g
n
l
t
u
d
e
a
 
- 

0;

p
k
_
p
l
c
k
_
a
r
r
l
v
a
l
»

/*
 
P
i
c
k
 
a
r
r
l
v
a
l
a
 
u
s
i
n
g
 
t
r
i
g
g
e
r
 
I
n
f
o
r
m
a
t
i
o
n
.
 

 /

P
U
B
L
I
C

v
o
i
d
 
p
k
_
p
l
c
k
 
a
r
r
l
v
a
l
a
 

()
(

Q
_
C
H
A
N
N
B
L
 
f
a
r
 
*
t
r
l
g
_
p
t
r
;

0
_
L
I
N
K
 
*
l
l
n
k
 
p
t
r
;

Q
 
A
R
R
I
V
A
L
 
f
a
r
 
*
n
e
w
 
a
r
r
i
v
a
l
;

0_
TY
PE
 
ty
pe
;

d
o
u
b
l
e
 
f
l
r
a
t
_
a
r
r
i
v
a
l
;

/*
 

G
et

 
ne

w
 
p

lc
k

a
 

*
/

fo
r 

(t
r
lg

jp
tr

 
- 

t_
g
et

_
h

ea
d

_
tr

lg
g
er

()
; 

tr
lg

_
p

tr
 

!-
 

N
U

LL
; 

tr
lg

_
p

tr
 
- 

t 
g

«
t_

n
«

x
t 

tr
l 

If
 

((
a
t 

g
et

_
a
ta

tl
o
n

(t
rl

g
_
p

tr
->

ch
a
n

n
el

))
->

ln
_
m

a
a
te

rl
la

t 
tt

 
~ 

~
 

tr
lg

_
p

t"
r-

>
ln

fo
.t

rl
g

_
v

a
lu

e)
 

I 
~

/*
 

In
it

ia
li

z
e
 

a 
ne

w
 
a

rr
iv

a
l 

st
ru

ct
u

re
 

*
/

ne
w

 
a
r
r
iv

a
l 

  
(Q

_A
R

R
IV

A
L

 
fa

r
 

*)
 

fm
a
ll

o
c 

(a
lz

eo
f(

Q
_A

R
R

IV
A

L
))

;
If

 
T

ne
w

 
a
r
r
iv

a
l 
 
 

H
U

LL
) 

er
_

a
b

o
rt

 
(P

K
_N

O
_S

T
O

R
A

G
E

);
su

d
a 

ln
lt

ia
ll

z
e
_
ta

g
 

(F
E

A
T

U
R

E
, 

tn
ew

 
a
r
r
lv

a
l-

>
a
tr

u
c
tt

a
g
);

a
u

d
s_

in
lt

la
ll

z
e
 

(F
E

A
T

U
R

E
, 

in
ew

_
a
rr

T
v
a
l-

>
in

fo
);

/*
 
F

il
l 

It
 

in
 

*
/

r
l
v
a
l
-
>
c
h
a
n
n
e
l
 
  

t
r
l
g
_
p
t
r
-
>
c
h
a
n
n
e
l
;
 

r
l
v
a
l
-
>
a
l
g
n
a
l
 
-
 
t
r
i
g
_
p
t
r
-
>
a
i
g
n
a
l
;

r
l
v
a
l
-
>
n
o
l
a
e
 
  

t
r
i
g
_
p
t
r
-
>
n
o
i
a
e
;
 

r
l
v
a
l
-
>
l
n
f
o
.
o
b
a
_
p
h
a
a
e
 
  

50
;

/ 
 
p
 
f
l
r
a
t
 
a
r
r
i
v
a
l
 
*/

>
i
n
f
o
.
t
r
 
n
a
m
e
;

r
i
v
a
l
-
>
l
n
f
o
.
f
e
_
n
a
m
e
 
- 

t
r
i
g
 
p
t
r
-
 

r
l
v
a
l
-
>
l
n
f
o
.
d
a
t
a
_
a
o
u
r
c
e
 
  
T
r'
; 

r
l
v
a
l
-
>
l
n
f
o
.
t
i
m
_
q
u
a
l
 
  

'4
';

r
i
v
a
l
-
>
l
n
f
o
.
t
l
m
e
 
  

t
r
i
g
 
p
t
r
-
>
l
n
f
o
.
t
r
l
g
_
t
I
m
e
;
 

_
 

r
l
v
a
l
-
>
l
n
f
o
.
p
l
c
k
 
a
u
t
h
o
r
i
t
y
 
  

a
t
_
g
e
t
_
a
u
t
h
o
r
l
t
y
 
()

; 
n
e
w
_
a
 
r
i
v
a
l
-
>
i
n
f
o
.
t
l
m
e
3
o
f
_
p
l
c
k
 
- 

u
_
t
l
m
e
a
t
a
m
p
 
()

;

l
n
a
e
r
t
_
a
r
r
l
v
a
l
 
(
n
e
w
_
a
r
r
i
v
a
l
)
;
 

n 
a
r
r
l
v
a
l
a
+
4
;
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Pa
ge
 
3

I*
 
C
o
m
p
u
t
e
 
r
e
l
a
t
i
v
e
 
a
r
r
i
v
a
l
s
 
b
a
s
e
d
 
on
 
fi
rs
t 

ar
ri
va
l 

*/
t
1
r
s
t
_
a
n
i
v
a
l
 
- 

a
r
r
i
v
a
l
_
q
u
e
u
e
.
h
e
a
d
-
>
t
y
p
e
.
a
r
r
l
v
a
l
-
>
i
n
f
o
.
t
I
m
e
;

fo
r 

(
M
n
k
_
p
t
r
 
- 

a
r
r
1
v
a
l
_
q
u
e
u
e
.
h
e
a
d
;
 
ll

nk
_p

tr
 

!-
 
NU
LL
; 

l
l
n
k
_
p
t
r
 
- 

ll
nk
_p
tr
->
ne
xt
)

1
i
n
k
_
p
t
r
-
>
t
y
p
«
,
a
r
r
i
v
a
l
-
>
r
e
l
_
a
r
r
i
v
a
1
 
- 

l
l
n
k
_
p
t
r
-
>
t
y
p
e
.
a
r
r
i
v
a
l
-
>
i
n
f
o
.
t
I
m
e
 
- 

fi
rs
t_
ai

C
O

* 
pk
 
pi
;k
 
m
a
g
n
i
t
u
d
e
s
 

* 
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
^
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*
/

/ 
 
Pi

ck
 
m
a
g
n
i
t
u
d
e
s
 
u
s
i
n
g
 
co

da
 
d
u
r
a
t
i
o
n
.
 

 /

P
U
B
L
I
C

vo
id

 
p
k
_
p
i
c
k
_
m
a
g
n
l
t
u
d
e
s
 

()
(

Q
_
B
U
F
F
E
R
 
fa
r 

*b
_h
ea
d;

Q 
LI
NK
 
'a
 
he
ad
, 

«m
_h
ea
d;

Q
_
M
A
G
N
I
T
U
D
E
 
fa
r 

'n
ew

 
m
a
g
n
i
t
u
d
e
;

Q
_
T
Y
P
E
 
ty

pe
;

d
o
u
b
l
e
 
c
o
d
a
_
d
u
r
a
t
i
o
n
;

F
L
A
G
 
fo

un
d;

"

/ 
 
C
h
e
c
k
 
th

e 
a
r
r
i
v
a
l
 
q
u
e
u
e
 
*/

if
 
(a
rr
iv
al
 
q
u
e
u
e
.
h
e
a
d
 
--
 
NU

LL
) 

re
tu
rn
;

fo
r 

(b
_h

ea
d 

- 
d
m
_
g
«
t
 
f
i
r
s
t
_
b
u
f
f
e
r
O
;
 
b
_
h
e
a
d
 
!-
 
NU
LL
; 

b
_
h
e
a
d
 
- 
d
m
_
g
e
t
_
n
e
x
t
_
b
u
f
f
e
r
O
)
 

fo
r 

(a
_h

ea
d 

- 
a
r
r
T
v
a
l
_
q
u
e
u
e
.
h
e
a
d
;
 
a_
he
ad
 
!-
 
NU
LL
; 

a 
he
ad
 
  

a
_
h
e
a
d
-
>
n
e
x
t
)
 

( 
fo
r 

(f
ou

nd
 
- 

FA
LS

E,
 
m
_
h
«
a
d
 
- 
m
a
g
n
l
t
u
d
«
_
q
u
e
u
«
.
h
e
a
3
;

m
_
h
e
a
d
 
!-

 
NU

LL
 
tt
 
!f

ou
nd

; 
m
_
h
e
a
d
 
- 
m
_
h
e
a
d
-
>
n
e
x
t
)

if
 
(
m
_
h
e
a
d
-
>
t
y
p
e
.
m
a
g
n
i
t
u
d
«
-
>
c
h
a
n
n
«
l
 
--

 
a
_
h
e
a
d
-
>
t
y
p
e
.
a
r
r
i
v
a
l
-
>
c
h
a
n
n
e
l
)
 

fo
un

d 
- 

TR
UE
;

if
 

(!
 
fo

un
d 

ii
 
(
c
o
d
a
_
d
u
r
a
t
l
o
n
 
- 
p
r
o
c
e
s
s
_
c
o
d
a
 
(a

_h
ea

d,
 
b_

he
ad

))
 
> 

0.
0)
 

( 
/*
 
I
n
i
t
i
a
l
i
z
e
 
a 

ne
w 

m
a
g
n
i
t
u
d
e
 
s
t
r
u
c
t
u
r
e
 
*/

n
e
w
_
m
a
g
n
i
t
u
d
e
 
- 

(
Q
_
M
A
G
N
I
T
U
D
E
 
fa
r 

*)
 

f
m
a
H
o
c
 
(
s
i
z
e
o
f
(
Q
_
M
A
G
N
I
T
U
D
E
)
)
;
 

if
 
(n
ew
 
m
a
g
n
i
t
u
d
e
 
 
 
NU
LL
) 

e
r
_
a
b
o
r
t
 
f
P
K
 
NO
 
ST

OR
AG

E)
; 

s
u
d
s
_
l
n
T
t
l
a
l
l
z
e
_
t
a
g
 
(F

EA
TU

RE
, 

(n
ew
 
m
a
g
n
T
t
u
3
e
-
>
s
t
r
u
c
t
t
a
g
)
;
 

_
_
_
_
_
_
_
_
_
_
_
3
u
d
3
_
l
n
l
t
l
a
l
I
z
e
 
(F

EA
TU

RE
, 

t
n
e
w
_
m
a
g
n
l
t
u
d
e
-
>
l
n
f
o
)
 ;

/ 
 
Fi
ll
 

it
 
in
 
 /

n
e
w
_
m
a
g
n
l
t
u
d
e
-
>
c
h
a
n
n
e
l
 
  

a
_
h
e
a
d
-
>
t
y
p
e
.
a
r
r
l
v
a
l
-
>
c
h
a
n
n
e
l
;

n
e
w
_
m
a
-
3
n
l
t
u
d
e
-
>
l
n
f
o
.
o
b
s
_
p
h
a
s
e
 
- 

2;
 

/ 
 

f 
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u
d
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p
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u
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u
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r
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p
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p
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p
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p
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p
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p
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p
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p
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u
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p
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p
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p
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i
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l
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a
p
l
a
y
-
>
o
r
l
e
n
t
a
t
l
o
n
)
;
 

1 
- 

(T
OP

 
MA

RG
IN

) 
* 

(1
 
in

cr
em

en
t 

/ 
2
)
;
_
_
_
_
_
_
_
_
_
_
_
_
_
_
 
_
_
_
_
_
_
_
_
_

f
o
r
 
(k
 
- 

0;
 

k 
< 
c
u
r
r
e
n
t
_
d
i
s
p
l
a
y
-
>
n
_
c
h
a
n
n
e
l
s
;
 
k+

 +
 ) 

I 
c
h
a
n
n
e
l
 
- 

(
c
u
r
r
e
n
t
_
d
l
s
p
l
a
y
-
>
t
y
p
e
 
-
-
 
L
I
S
T
)
 

?
c
u
r
r
e
n
t
 
d
i
s
p
l
a
y
-
>
c
h
a
n
n
e
l
 
l
l
a
t
|
k
)
 

: 
c
u
r
r
e
n
t
j
d
l
»
p
l
a
y
-
>
b
e
g
l
n
 
c
K
a
n
n
e
l
 
* 

k;
 

1 
- 

b
u
l
l
d
_
t
e
x
t
l
i
n
e
 
(
c
h
a
n
n
e
l
,
 
t
e
x
t
l
i
n
e
)
;

 
 
 
 
 
g
p
u
t
s
 

( 
1-

4,
 

15
, 

te
xt

 U
n
a
,
 
1*

1,
 
T
E
X
T
_
C
O
L
O
R
a
)
;
 
 
 
 
 
 

i 
+-

 
1 

in
cr
em
en
t;

 *
/  /

s
_
d
l
s
p
l
a
y
_
t
r
a
c
e
s

/*
 
D
i
s
p
l
a
y
 
n
o
r
m
a
l
i
z
e
d
 
tr

ac
es

 
on

 
th

e 
sc
re
en
.

P
U
B
L
I
C

vo
id

 
s 
d
i
s
p
l
a
y
_
t
r
a
c
e
s
 
(r

el
_d

ec
im

at
io

n,
 
re

l_
bl

ts
hl

ft
)

In
t 

r
e
T
_
d
e
c
l
m
a
t
i
o
n
;

in
t 

re
l 

bl
ts

hl
ft

;

 *
/  /

Q
_
B
U
F
F
E
R
 
fa
r 

* 
b_
he
ad
;

d
o
u
b
l
e
 
la
sf
_t
im
e;

u
n
s
i
g
n
e
d
 
lo
ng
 
ch

an
ne

l 
b
l
o
c
k
s
i
z
e
;

u
n
s
i
g
n
e
d
 
in
t 

1,
 

k,
 
pl

ot
 
si
ze
, 

c
h
a
n
n
e
l
_
o
f
f
s
e
t
.
 
In

de
x;

u
n
s
i
g
n
e
d
 
in

t 
in
it
ia
l 

of
?s

et
, 

co
py

_s
lz

e,
 
co
py
_f
ro
m,
 
c
o
p
y
 
to
;

In
t 

fa
r 

  
fr
om
_p
tr
, 

fa
r 

  
to
_p
tr
, 

n
e
w
_
b
l
t
s
h
i
f
t
,
 
ls

b_
ma

sk
, 

ad
ju

st
;

F
L
A
G
 
sa

me
 
bu

ff
er

;
u
n
si

g
n

e
d

 
T

n
t 

r>
it

_
s
h
if

t;

/'
 
Ma

ke
 
su

re
 
th

at
 
S
C
R
E
E
N
 

1 
Is
 
on
 
*/
 

if
 
(s

cr
ee

n_
id

 
!-

 
SC
RE
EN
_T
) 

re
tu

rn
;

/ 
 
C
h
e
c
k
 
th

e 
d
e
m
u
x
 
an
d 

d
i
s
p
l
a
y
 
qu
eu
es
 
*/

If
 
((
b_
he
ad
 
- 
d
m
g
e
t
_
f
l
r
s
t
_
b
u
f
f
e
r
(
)
)
 
~
 
HU

LL
) 

re
tu

rn
;

/*
 
C
o
m
p
u
t
e
 
d
e
c
i
m
a
t
i
o
n
 
an

d 
p
l
o
t
_
s
l
z
e
 
'/

ch
an
ne
l 

b
l
o
c
k
a
l
z
e
 
- 
d
t
_
g
e
t
_
c
h
a
n
n
e
l
_
s
l
z
«
 
()

;
h
-
>
d
e
c
i
m
a
t
l
o
n
 
- 

re
l 

d
e
c
i
m
a
t
i
o
n
 

+ 
( 
c
h
a
n
n
e
l
_
b
l
o
c
k
s
l
z
e
 
<-

 
H
O
R
I
Z
O
N
T
A
L
_
P
I
X
S
)
 

? 
1

: 
c
K
a
n
n
e
l
_
b
l
o
c
k
s
l
z
e
 
/ 
H
O
R
I
Z
O
N
T
A
L
_
P
I
X
S
;
 

If
 
(!

h-
>d

ec
im

at
io

n)
 
h
-
>
d
e
c
l
m
a
t
I
o
n
 
- 

1;
 

p
l
o
t
_
s
l
z
e
 
- 

c
h
a
n
n
e
l
_
b
l
o
c
k
s
l
z
e
 
/ 
h
-
>
d
e
c
i
m
a
t
l
o
n
;

/*
 
C
o
m
p
u
t
e
 
n
e
w
 
b
i
t
_
a
h
i
f
t
 
 /

n
e
w
_
b
l
t
a
h
i
f
t
 
- 

h
-
>
m
a
g
n
l
f
I
c
a
t
i
o
n
 
+ 

r
e
l
_
b
i
t
a
h
l
f
t
;
 

if
 
(
n
e
w
_
b
l
t
s
h
i
f
t
 
>-

 
0 

It
 
n
e
w
_
b
i
t
s
h
i
f
t
 
<
-
 
M
A
X
_
M
A
G
N
I
F
I
C
A
T
I
O
N
)
 

h
-
>
m
a
g
n
l
f
l
c
a
t
i
o
n
 
- 

n
e
w
_
b
l
t
a
h
l
f
t
;

/
*
 
C
o
m
p
u
t
e
 
t
i
m
e
 
 /

h
-
>
s
r
a
t
e
 
- 

b
 
h
e
a
d
-
>
i
n
f
o
.
d
i
g
_
r
a
t
e
;

l
a
s
t
 
t
i
m
e
 
- 
R
-
>
r
i
g
h
t
_
t
i
m
e
;

h
-
>
r
T
g
h
t
 
t
i
m
e
 
- 

b
 
h
e
a
d
-
>
i
n
f
o
.
b
e
g
i
n
t
i
r
o
e
 
4 

(
(
(
d
o
u
b
l
e
)
 
c
h
a
n
n
e
l
_
b
l
o
c
k
s
i
z
e
)
 

/ 
h
-
>
s
r
a
t
e

h
-
>
l
e
f
t
 
t
i
m
e
 
-
 
h
-
>
r
i
g
h
t
 
t
i
m
e
 
- 

(
(
(
d
o
u
b
l
e
)
 
H
O
R
I
Z
O
N
T
A
L
 
P
I
X
S
)
 

* 
h
~
>
d
e
c
l
m
a
t
l
o
n
 
/ 

h
-
>
s

a
a
m
e
_
b
u
T
f
e
r
 
-
 
(
h
-
>
r
l
g
h
t
~
t
I
m
e
 
- 

l
a
s
t
_
t
l
m
e
)
 

? 
F
A
L
S
E
 

: 
T
R
U
E
;

if
 
(
r
a
w
_
d
a
t
a
 
 
 
N
U
L
L
 

) 
I

r
a
w
_
d
a
t
a
 
-
 
(I
nt
 
f
a
r
 
 )

 
_
f
m
a
l
l
o
c
 
(
H
O
R
I
Z
O
N
T
A
L
_
P
I
X
S
 

  
c
u
r
r
e
n
t
_
d
l
s
p
l
a
y
-
>
n
_
c
h
a
n
n
e
l
a

r
a
w
 
d
a
t
a
 
-
 
(I

nt
 
f
a
r
 
 )
 

f
m
a
l
l
o
c
 
(
H
O
R
I
Z
O
N
T
A
L
_
P
I
X
S
 

* 
H
A
X
_
D
I
S
P
L
A
Y
 
* 
a
i
z
e
o
f
(
i
n
t
)
)
;
 

if
 
T
r
a
w
_
d
a
t
a
 
~
 
N
U
L
L
)
 
e
r
_
a
b
o
r
t
 
(
S
_
N
O
_
S
T
O
R
A
G
E
)
;

if
 
(
r
e
s
e
t
_
d
l
s
p
l
a
y
 

||
 

! 
s
a
m
e
 
b
u
f
f
e
r
)
 

( 
/*

 
A
d
j
u
s
t
 
o
l
d
 
r
a
w
 
d
a
t
a
 
»
7

l
n
l
t
l
a
l
_
o
f
f
s
e
t
 
- 

H
O
R
I
Z
O
N
T
A
L
 
P
I
X
S
 
- 
p
l
o
t
 
s
i
z
e
;
 

if
 
(
c
u
r
r
e
n
t
_
a
l
z
e
 
> 

0 
t(

 
p
l
o
t
_
s
l
z
e
 
< 

H
O
R
l
Z
O
N
T
A
L
_
P
I
X
S
)
 

(
c
o
p
y
 
a
i
z
e
 
- 

(
i
n
i
t
i
a
l
 
o
f
f
s
e
t
 
>
 
c
u
r
r
e
n
t
_
a
i
z
e
)
 

? 
c
u
r
r
e
n
t
_
a
i
z
e
 

: 
i
n
i
t
l
a
l
_
o
f
f
s
e
t

co
py

~f
ro

m 
- 

HO
RI

ZO
NT
A"
L_
PI
XS
 
- 
co

py
 
ai

««
;

co
py

_t
o 

- 
HO
RI
ZO
NT
AL
_p

Tx
s 

- 
ch

an
ne

T_
bl

oc
ks

iz
e 

- 
co

py
_s

iz
e;

f
r
o
m
_
p
t
r
 
  

t
(
r
a
w
_
d
a
t
a
|
c
o
p
y
_
f
r
o
m
)
)
;

t
o
_
p
t
r
 
-
 
(
(
r
a
w
 
d
a
t
a
(
c
o
p
y
_
t
o
)
)
;

mo
ve
da
ta
 
(F
P_
SE
G(
fr
om
_p
tr
).
 
FP

 
OF

F(
fr

om
~p

tr
),

 
FP
_S
EG
(t
oj
pt
r)
,

F
P
_
O
F
F
(
t
o
_
p
t
r
)
,
 
c
o
p
y
~
a
i
z
e
 
  
a
i
z
e
o
f
(
i
n
t
)
)
;
 

c
u
r
r
e
n
t
_
s
i
z
e
 
+-
 
p
l
o
t
_
a
i
z
e
;

if
 
(c
ur
re
nt
_s
lz
e 

> 
H
O
R
I
Z
O
N
T
A
L
_
P
I
X
S
)
 
c
u
r
r
e
n
t
_
a
i
z
e
 
- 

H
O
R
I
Z
O
N
T
A
L
_
P
I
X
S
;
 

) 
e
l
s
e
 
c
u
r
r
e
n
t
_
s
i
z
e
 
- 

p
l
o
t
_
a
i
z
e
;

/*
 
G
e
t
 
n
e
w
 
t
a
w
 
d
a
t
a
 
V
 

i
n
d
e
x
 
-
 
l
n
l
t
l
s
l
_
o
f
f
s
e
t
;

f
o
r
 

(1
 
- 

0;
 

1 
< 
c
u
r
r
e
n
t
_
d
i
a
p
l
a
y
-
>
n
 
c
h
a
n
n
e
l
s
;
 

i-
ft

) 
I 

c
h
a
n
n
e
l
 
o
f
f
s
e
t
 
-
 
b
 
h
e
a
d
-
>
i
n
f
o
.
b
l
o
c
k
a
i
z
e
 

*
(
T
c
u
r
r
e
n
t
 
d
i
a
p
l
a
y
-
>
t
y
p
e
 
~
 
L
I
S
T
)
 

? 
c
u
r
r
e
n
t
_
3
l
s
p
l
a
y
-
>
c
h
a
n
n
e
l
 
l
i
s
t
(
i
)
 

: 
c
u
r
r
e
n
t
 
d
i
s
p
l
a
y
-
>
b
e
g
i
n
 
cf
ta
nn
el
 
+ 

i)
 ;

 
f
o
r
 

(;
 
b
 
h
e
a
d
 
!-
 
N
U
L
L
;
 
b
_
K
e
a
d
 
- 

d
m
_
g
e
t
 
n
e
x
t
_
b
u
f
f
e
r
(
)
)
 

(
f
o
r
 

(k
 
  

c
h
a
n
n
e
l
 
o
f
f
s
e
t
;
 
k 

< 
(
b
_
h
e
a
3
-
>
i
n
?
o
.
b
l
o
c
k
s
i
z
e
 
f 
c
h
a
n
n
e
l
_
o
f
f
a
e
t
)
;

k 
+-

 
h
-
>
d
e
c
T
»
a
t
 I
on
, 

in
de

x-
ft

-)
 

r
a
w
_
d
a
t
s
(
i
n
d
e
x
)
 
- 

b
_
h
e
a
d
-
>
d
a
t
a
[
k
]
 
- 
b
_
h
e
a
d
-
>
i
n
f
o
.
d
c
_
o
f
f
a
e
t
;

i
n
d
e
x
 
+-

 
i
n
i
t
i
a
l
 
o
f
f
s
e
t
;
 

b
_
h
e
s
d
 
-
 
d
m
_
g
e
t
_
T
i
r
s
t
_
b
u
f
f
e
r
(
)
;

r
e
s
e
t
_
d
i
a
p
l
a
y
 
- 

F
A
L
S
E
;

If
 
(
p
l
o
t
_
d
a
t
s
 
 
 
N
U
L
L
 

) 
(

p
l
o
t
_
d
a
t
a
 
- 

(I
nt
 
f
a
r
 
 )

 
_
f
m
a
l
l
o
c
 
(
H
O
R
I
Z
O
N
T
A
L
 
P
I
X
S
 

*
c
u
r
r
e
n
t
_
d
i
s
p
l
a
y
-
>
n
_
c
K
a
n
n
e
l
s
 

* 
a
i
z
e
o
f
(
i
n
t
)
)
;

p
l
o
t
 
d
a
t
a
 
-
 
(I
nt
 
f
a
r
 
 )
 

f
m
a
l
l
o
c
 
(
H
O
R
I
Z
O
N
T
A
L
 
P
I
X
S
 

* 
R
A
X
 
D
I
S
P
L
A
Y
 
* 
a
i
z
e
o
f
T
i
n
t
)
)
;

if
 
(
p
l
o
t
_
d
a
t
a
 
 
 
N
U
L
L
)
 
e
r
 
a
B
o
r
t
 
(S
 
N
O
_
S
T
O
R
A
G
E
)
;
 

) / 
 
C
o
m
p
u
t
e
 
t
h
e
 
a
c
a
l
e
 
f
a
c
t
o
r
 
(
b
i
t
_
a
h
l
f
t
)
.
 

A
s
s
u
m
e
 
t
h
a
t
 
t
h
e
 
d
y
n
a
m
i
c
 
r
a
n
g
e

r
e
m
a
i
n
s
 
c
o
n
s
t
a
n
t
.
 
 /

f
o
r
 
(b

it
 
s
h
i
f
t
 
- 

0;
 
(
C
H
A
N
N
E
L
 
H
E
I
G
H
T
 
»
 
b
i
t
 
s
h
i
f
t
)
;
 
b
l
t
_
s
h
l
f
t
+
+
)
;
 

b
i
t
 
s
h
i
f
t
 
-
 
b
 
h
e
a
d
-
>
d
y
n
a
m
l
c
_
r
a
n
g
e
 
- 
b
i
t
_
a
h
T
f
t
;
 

b
i
t
^
s
h
l
f
t
 
 
 
h
-
>
m
a
g
n
i
f
t
c
a
t
i
o
n
;

/ 
 
G
e
n
e
r
a
t
e
 
p
l
o
t
 
d
a
t
a
 
 /

fo
r 

(k
 
- 

0;
 
k 

< 
HO
RI
$Q
NT
AL

_P
IX

S 
  
cu
rr
en
t_
dl
ap
la
y-
>n
_c
ha
nn
el
a;
 
k+
+)
 

I



S
u
n
 
M
a
y
 

3 
1
2
:
1
1
:
2
8
 
19

92
m
s
c
r
e
e
n
.
c

Pa
ge
 
4

<-
.-

)

a
d
j
u
s
t
 
- 

0;
 
l
s
b
_
m
a
s
k
 
- 

0;
 

if
 
(
r
a
w
_
d
j
t
a
|
k
]
 
< 

0)
 

I
a
d
j
u
s
t
 
- 

1;
Is

b
jn

a
sk

 
- 

(r
aw

_
d
at

 a
 |k

]+
1

) 
I 

0
x
0
0
0
1
; 

I p
lo

l_
d

a
ta

|k
) 

- 
{
(r

a
w

_
d
a
ta

|k
]+

1
sb

jn
a
sk

) 
»

 
b

lt
_

s
h

lf
t)

 
+ 

a
d
ju

s
t;

d
l
3
p
l
a
y
_
t
r
a
c
e
s
 
(
c
u
r
r
e
n
t
_
s
i
z
e
)
;

  
s
_
d
l
s
p
l
a
y
_
t
r
l
g
g
e
r
3
 

/'
 
D
i
s
p
l
a
y
 
t
r
i
g
g
e
r
s
 
on

 
t
h
e
 
s
c
r
e
e
n
.

P
U
B
L
I
C

v
o
i
d
 
s
_
d
l
s
p
l
a
y
_
t
r
l
g
g
e
r
s
 

()

u
n
s
i
g
n
e
d
 
In
t 

1,
 

j,
 

k,
 

1,
 
l
_
l
n
c
r
e
m
e
n
t
,
 
c
h
a
n
n
e
l
;
 

F
L
A
G
 
c
l
e
a
r
_
f
l
a
g
;

If
 
(
3
c
r
e
e
n
_
l
d
 
!-
 
S
C
R
E
E
N
_
1
)
 
r
e
t
u
r
n
;

l
_
l
n
c
r
e
m
e
n
t
 
- 

(I
nt
) 

{
(
V
E
R
T
I
C
A
L
_
P
I
X
S
)
 

/ 
c
u
r
r
e
n
t
_
d
l
s
p
l
a
y
-
>
o
r
l
e
n
t
a
t
l
o
n
)
;
 

1 
- 

(
T
O
P
_
M
A
R
G
I
H
)
 

* 
(
l
_
l
n
c
r
e
m
e
n
t
 

/ 
2)
; 

j 
- 

L
E
F
T
_
M
A
R
G
I
M
;

f
o
r
 

(k
 
- 

0;
 

k 
< 

c
u
r
r
e
n
t
 
d
l
s
p
l
a
y
-
>
n
_
c
h
a
n
n
e
l
s
;
 
k+

 +
 ) 

( 
c
h
a
n
n
e
l
 
- 

(
c
u
r
r
e
n
t
_
d
T
s
p
l
a
y
-
>
t
y
p
e
 
-
-
 
LI
ST
) 

?
c
u
r
r
e
n
t
_
d
l
s
p
l
a
y
-
>
c
h
a
n
n
e
l
_
l
l
3
t
(
k
]
 

: 
(
c
u
r
r
e
n
t
_
d
l
s
p
l
a
y
-
>
b
e
g
i
n
_
c
h
a
n
n
e
l
 

+ 
k)
; 

c
l
e
a
r
_
f
l
a
g
 
- 

F
A
L
S
E
;

s
w
i
t
c
h
 
(
t
_
g
e
t
_
c
h
a
n
n
e
l
_
t
r
l
g
g
e
r
_
s
t
a
t
e
(
c
h
a
n
n
e
l
)
)
 

( 
c
a
s
e
 
C
H
A
N
N
E
L
J
T
R
I
G
G
E
R
E
D
 
E
V
E
N
T
:

g
p
u
t
s
 

( 
1-
4,
 
j-
8,
 
"E
",
 

1,
 
T
R
I
G
G
E
R
_
O
N
_
C
O
L
O
R
S
)
;
 

b
r
e
a
k
;
 

c
a
s
e
 
C
H
A
N
N
E
L
_
T
R
I
G
G
E
R
E
D
:

g
p
u
t
s
 

( 
1-

4,
 
j-
8,
 
"T
",
 

1,
 
T
R
I
G
G
E
R
_
O
N
_
C
O
L
O
R
S
)
;
 

b
r
e
a
k
;

c
a
s
e
 
C
H
A
N
N
E
L
_
T
R
I
G
G
E
R
_
E
N
A
B
L
E
D
:
 

c
a
s
e
 
C
H
A
N
N
E
L
_
T
R
I
G
G
E
R
_
D
I
S
A
B
L
E
D
:
 

d
e
f
a
u
l
t
:

c
l
e
a
r
_
f
l
a
g
 
-
 
T
R
U
E
;

s
w
i
t
c
h
 
(
d
s
p
_
g
e
t
_
s
t
a
t
u
s
(
)
)
 

( 
c
a
s
e
 
D
S
P
_
C
A
L
I
B
R
A
T
I
O
N
:

if
 
(
d
s
p
_
g
e
t
 
s
p
a
c
t
r
a
l
_
c
h
a
n
n
e
l
(
)
 
«
 

c
h
a
n
n
e
l
)
 

( 
g
p
u
t
s
 

( 
T
-
4
,
 

J-
8,

 
"C

",
 

1,
 
T
R
I
G
G
E
R
_
O
N
_
C
O
L
O
R
S
)
;
 

c
l
e
a
r
_
f
l
a
g
 
- 

F
A
L
S
E
;
 

~

b
r
e
a
k
;
 

c
a
s
e
 
O
F
F
:
 

d
e
f
a
u
l
t
:
 

;

 *
/ */

If
 
(
c
l
e
a
r
_
f
l
a
g
)
 
g
p
u
t
s
 

( 
1-
4,
 
j-

8,
 

1 
» 

 
1 

I
n
c
r
e
m
e
n
t
;

1,
 
T
R
I
G
G
E
R
 
O
F
F
 
C
O
L
O
R
S
)
;

a 
i
n
l
t
l
a
l
i
z
*

/'
 
I
n
i
t
i
a
l
i
z
e
 
t
h
e
 
s
c
r
e
e
n
 
m
o
d
u
l
e
.

P
U
B
L
I
C

v
o
i
d
 
s
_
l
n
l
t
l
a
l
l
z
«
 

()
I

c
u
r
r
e
n
t
_
d
l
s
p
l
a
y
 
- 

N
U
L
L
;

d
i
s
p
l
a
y
 
Id

 
- 

-1
;

d
l
s
p
l
a
y
T
H
O
M
E
)
.
t
y
p
e
 
- 

L
I
S
T
;

d
i
s
p
l
a
y
(
H
O
M
E
)
.
n
_
c
h
a
n
n
«
l
s
 
- 

0;
d
i
s
p
l
a
y
(
H
O
M
E
]
.
o
r
i
e
n
t
a
t
i
o
n
 
- 

0;

d
l
s
p
l
a
y
(
B
L
O
C
K
)
.
t
y
p
e
 
- 

R
A
N
G
E
;
 

d
i
s
p
l
a
y
(
B
L
O
C
K
]
.
n
_
c
h
a
n
n
«
l
s
 
- 

0;
 

d
i
s
p
l
a
y
(
B
L
O
C
K
]
.
o
r
i
e
n
t
a
t
i
o
n
 
- 

0;
 

d
i
s
p
l
a
y
(
B
L
O
C
K
]
.
b
e
g
l
n
_
c
h
a
n
n
e
l
 
- 

0;

o
l
d
_
s
l
r
e
 
- 

0;
r
a
w
_
d
a
t
a
 
- 

p
l
o
t
_
d
a
t
a
 
- 

o
l
d
_
p
l
o
t
_
d
a
t
a
 
-
 
N
U
L
L
;

/ 
 
H
e
a
d
e
r
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h
-
>
m
a
g
n
i
f
I
c
a
t
l
o
n
 
- 

0;
 

h
-
>
d
«
c
l
m
a
t
i
o
n
 
- 

1;
 

h
-
>
r
i
g
h
t
_
t
i
m
e
 
-
 
0;

s 
I
n
i
t
i
a
l
i
z
e
 
«
c
r
e
«
n

/*
 
I
n
i
t
i
a
l
i
z
e
 
th

e 
g
r
a
p
h
i
c
*
 
sc
re
en
.

P
U
B
L
I
C

vo
id

 
a
_
i
n
l
t
l
a
l
i
z
e
 
sc

re
en
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I
s
e
t
_
g
r
a
p
h
l
c
*
(
)
;

tu
rn

on
( 

0)
;

s
c
r
e
e
n
 
id

 
- 

S
C
R
E
E
N
 
1;
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s 
re
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c
h
a
n
n
e
l

/ 
 
R
e
m
o
v
e
 
a 
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an

ne
l 
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th

e 
h
o
m
e
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P
U
B
L
I
C

F
L
A
G
 
s
_
r
e
m
o
v
e
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c
h
a
n
n
e
l
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ha
nn

el
)

u
n
s
i
g
n
e
d
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c
h
a
n
n
e
l
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In
 
h
o
m
e
 
d
i
s
p
l
a
y
'
a
 
c
h
a
n
n
e
l
 
li
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,

r
e
m
o
v
e
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d
e
c
r
e
m
e
n
t
 
n
_
c
h
a
n
n
e
l
s
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o
r
i
e
n
t
a
t
i
o
n
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c
l
e
a
r
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r
e
t
u
r
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(T
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e
l
s
e
 
re
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(F
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e
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c
r
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n
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c
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P
U
B
L
I
C
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s
c
r
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e
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C
R
E
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N
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se
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l
3
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d
e
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e
f
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d
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p
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p
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c
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d
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p
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s
p
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p
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c
r
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n
s
i
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n
e
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s
c
r
e
e
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;

I
s
c
r
a
e
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_
l
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s
c
r
e
e
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;
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g
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S
a
t
 
t
h
e
 
c
h
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n
n
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l
 
r
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h
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b
l
o
c
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d
i
s
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l
a
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F
L
A
G
 
s
_
s
e
t
_
c
h
a
n
n
e
l
r
a
n
g
e
 
(
r
a
l
_
b
e
g
i
n
,
 
n
_
c
h
a
n
n
a
l
s
)

in
t 

re
l_

be
gi

n;
u
n
s
i
g
n
e
d
 
In
t 

n
_
c
h
a
n
n
e
l
s
;

I
u
n
s
i
g
n
e
d
 
in

t 
sc

an
_c

ou
nt

; 
 
 
 
u
n
s
i
g
n
e
d
 
in

t 
o
l
d
_
c
o
u
n
t
;
 
 
 

 
 
 
 
 
 
 
 

 
 
 

ol
d_

co
un

t 
- 
d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
n
_
c
h
a
n
n
«
l
»
;

s
c
a
n
 
c
o
u
n
t
 
- 
d
t
_
g
e
t
_
s
c
a
n
_
c
o
u
n
t
 (
);

if
 
(
3
l
s
p
l
a
y
(
B
L
O
C
K
)
.
b
e
g
l
n
_
c
h
a
n
n
«
l
t
r
a
l
_
b
o
g
l
n
 
>-

 
s
c
a
n
 
c
o
u
n
t
)
 
r
e
t
u
r
n
 
(
F
A
L
S
E
)
;

If
 
(
d
i
s
p
l
a
y
J
B
L
O
C
K
]
.
b
e
g
l
n
_
c
h
a
n
n
a
l
+
r
e
l
_
b
e
g
i
n
 
< 

0)
 
re

tu
rn

 
(F
AL
SE
);

d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
b
e
g
i
n
 
c
h
a
n
n
e
l
 
f-
 
r
a
l
_
b
e
g
i
n
;

If
 
(
(
d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
B
e
g
l
n
_
c
h
a
n
n
a
l
+
n
_
c
h
a
n
n
a
l
s
)
 
> 

 
sc
an
_c
ou
nt
)

d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
n
_
c
h
a
n
n
e
l
s
 
- 

s
c
a
n
_
c
o
u
n
t
 
- 
d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
b
e
g
i
n
_
c
h
a
n
n
a
l
;
 

e
l
s
e
 
d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
n
_
c
h
a
n
n
e
l
s
 
- 

n
_
c
h
a
n
n
a
l
s
;

if
 
(
d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
n
_
c
h
a
n
n
a
l
s
 
> 
M
A
X
_
D
I
S
P
L
A
Y
)

d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
n
_
c
h
a
n
n
a
l
s
 
- 
M
A
X
_
D
I
S
P
L
A
Y
;
 

d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
o
r
i
e
n
t
a
t
i
o
n
 
- 

di
sp

la
y(

BL
OC

K)
.n

_c
ha

nn
«l

s,
 

if
 
(
s
c
r
e
e
n
_
l
d
 
-
-
 
S
C
R
E
E
N
_
1
)
 

(
If
 
(o

ld
_c

ou
nt

 
!-

 
d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
n
_
c
h
«
n
n
a
l
s
)

c
l
a
a
r
_
d
l
s
p
l
a
y
 (
);

 
el

se
 

|
cu

rr
en

t 
si
ze
 
- 

0;
 

re
se
t 

d
i
s
p
l
a
y
 
- 

TR
UE
; 

I d
i
s
p
l
a
y
 
ba

r 
(
d
i
s
p
l
a
y
(
B
L
O
C
K
)
.
b
e
g
l
n
_
c
h
a
n
n
a
l
,
 
d
i
s
p
l
a
y
(
B
L
O
C
K
)
,
n
_
c
h
a
n
n
a
l
s
,
 
sc
an
_c
ou
nt
) 

I re
tu
rn
 
(T

RU
E)

;

8
_
v
l
e
w
_
h
e
l
p

/*
 
D
i
s
p
l
a
y
 
th

e 
h
e
l
p
 
sc
ra
an
. 

P
U
B
L
I
C

.
.
.
.
*
/
 

V

v
o
i
d
 
s 
v
l
a
w
_
h
a
l
p
 

()
 

(
s
t
a
t
i
c
 
in
t 

s
t
«
r
t
_
i
 
- 

50
, 

J 
-
 
14
;

i
n
t
 
U
n
a
,
 
i;

/*
 
C
l
a
a
r
 
t
h
a
 
s
c
r
a
a
n
 
*/
 

t
u
r
n
o
n
(
 
B
C
K
G
N
D
_
C
O
L
O
R
)
;

s
c
r
«
a
n
_
l
d
 
  

S
C
R
E
E
N
_
2
;
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D
i
s
p
l
a
y
 
U
n
a
s
 
u
n
t
i
l
 
N
U
L
L
 
Is

 
r
a
a
c
h
a
d
 
 /

f
o
r
 

(i
 
- 

»
t
a
r
t
_
i
,
 
U
n
a
 
  

0;
 
h
e
l
p
_
i
n
f
o
|
l
i
n
e
)
;
 
l
l
n
a
t
t
,
 

1 
+
-
 
10
)

g
p
u
t
s
 
(1

, 
j,

 
h
a
l
p
_
i
n
f
o
(
l
l
n
a
)
,
 
s
t
r
l
a
n
(
h
a
l
p
 
i
n
f
o
(
l
l
n
e
)
)
,
 
H
E
L
P
_
C
O
L
O
R
S
)
;
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c
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b
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c
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c
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c
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O
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b
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;
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i
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c
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b
e
r
 
of

 
by
te
s 

in
 
c
o
m
m
e
n
t

D
e
s
c
r
i
p
t
i
v
e
 
I
n
f
o
r
m
a
t
i
o
n
 
ab

ou
t 

a 
a
e
i
a
m
l
c
 
tr
ac
e.
 

N
o
r
m
a
l
l
y
 
f
o
l
l
o
w
e
d
 
b
y
 
w
a
v
e
f
o
r
m
.

/*
 
S
U
D
S
_
S
T
R
U
C
T
T
A
G
:
 

S
t
r
u
c
t
u
r
e
 

 
d
e
f
i
n
e
 
ST
 
M
A
G
I
C
 

'S
'

t
y
p
e
d
e
f
 
st
ru
ct
 

I 
C
H
A
R
 
sy

nc
;

C
H
A
R
 
ma

ch
in
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IN
T 

le
n 

da
ta

; 
4s

 0
 

) 
S
U
D
S
_
S
T
R
U
C
T
T
A
G
;

to
 
I
d
e
n
t
i
f
y
 
s
t
r
u
c
t
u
r
e
s
 
wh
en
 
a
r
c
h
i
v
e
d
 
t
o
g
e
t
h
e
r
 

*/
 

/«
 
m
a
g
i
c
 
c
h
a
r
a
c
t
e
r
 
fo

r 
sy

nc
 
in

 
st
ru
ct
 t
ag
 

*/

Us
e 

to
 
u
n
s
c
r
a
m
b
l
e
 
d
a
m
a
g
e
d
 
f
i
l
e
s
 
or
 
ta

pe
s.

 
*/
 

/*
 
co

de
 
fo
r 

m
a
c
h
i
n
e
 
w
r
i
t
i
n
g
 
b
i
n
a
r
y
 
fi
le
 
fo
r 

us
e

/*
 
s
t
r
u
c
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b
e
r
s
 
d
e
f
i
n
e
d
 
ab

ov
e 

*/
 

/*
 
s
t
r
u
c
t
u
r
e
 
le
ng
th
 
in

 
b
y
t
e
*
 
fo
r 

fa
st

 
r
e
a
d
i
n
g
 

an
d 

to
 
i
d
e
n
t
i
f
y
 
n
e
w
 
v
e
r
s
i
o
n
s
 
of
 
th
e 

s
t
r
u
c
t
u
r
e
 
*/
 

/ 
 
le
ng
th
 
of
 
ds

ta
 
f
o
l
l
o
w
i
n
g
 
s
t
r
u
c
t
u
r
e
 
in

 
by

te
s 

*/

/*
 
S
U
D
S
_
S
T
A
T
I
D
E
N
T
:
 

S
t
a
t
i
o
n
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
.
 

*/

t
y
p
e
d
e
f
 
st

ru
ct

 
( 

/*
 
s
t
a
t
i
o
n
 
c
o
m
p
o
n
e
n
t
 
i
d
e
n
t
i
f
i
e
r
 

*/
 

S
T
R
I
N
G
 

n
e
t
w
o
r
k
 (
4)

; 
/*

 
n
e
t
w
o
r
k
 
na
me
 

 /
 

S
T
R
I
N
G
 

st
 
na

me
|5

);
 

/*
 
na

me
 
of
 
st
at
io
n 

w
h
e
r
e
 
e
q
u
i
p
m
e
n
t
 
is
 
lo

ca
te

d 
*/

 
C
H
A
R
 

c
o
m
p
o
n
e
n
t
;
 

/ 
 
c
o
m
p
o
n
e
n
t
 
v
,
n
,
e
 

*/
 

SH
 
IN

T 
in

st
 
ty
pe
; 

/ 
 
In
st
ru
me
nt
 
t
y
p
e
 

*/
 

I 
S
U
D
S
_
S
T
A
T
I
D
E
N
T
;

/'
 
SU
DS
 
A
T
O
D
I
N
F
O
:
 
I
n
f
o
r
m
a
t
i
o
n
 
on
 
th

e 
A 

t
o
 
D 
c
o
n
v
e
r
t
e
r
 

 /

ty
pe

de
f 

st
ru
ct
 

I 
SH
 

I N
T 

b
a
s
e
 
ad

dr
es

s;
 

/*
 
ba
se
 
I/

O 
s
d
d
r
e
s
s
 
of

 
th
is
 
d
e
v
i
c
e
 

*/
 

S
H
_
I
N
T
 

d
e
v
i
c
e
_
i
d
;
 

/*
 
d
e
v
i
c
e
 
i
d
e
n
t
i
f
i
e
r
 

*/

S
U
D
S
 
ST
 A
T 

I D
E
N
T
 
dt
 
na
me
; 

SH
 
IN
T 

lo
ca

lt
lm

e;
 

C
H
A
R
 

d
a
t
a
t
y
p
e
;

C
H
A
R
 

d
e
s
c
r
i
p
t
o
r
;
 

M
S
 
T
I
M
E
 
b
e
g
i
n
t
i
m
e
;
 

SH
 
IN

T 
d
l
g
l
 
by
;

S
H
^
I
N
T
 

p
r
o
c
e
s
s
e
d
;
 

LG
 
IN

T 
le

ng
th

; 
F
L
O
A
T
 

ra
te

; 
F
L
O
A
T
 

m
l
n
d
a
t
a
;
 

F
L
O
A
T
 

ma
xd
at
a;
 

F
L
O
A
T
 

av
en

ol
se

;

/*
 
a
t
a
t
l
o
n
 
c
o
m
p
o
n
e
n
t
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n
 

*/
 

/*
 
m
l
n
u
t
e
a
 
to

 
ad

d 
to
 
G
M
T
 
to
 
ge
t 

lo
ca
l 

t
i
m
e
 

*/
 

/*
 
s
-
s
h
o
r
t
(
1
6
 
bi

t)
, 

r-
12

 
bi
t 

da
ta
, 

4 
la

b 
ti

me
, 

l-
lo

ng
(3

2 
bi
t)
, 

f-
fl
oa
t,
 

d-
do

ub
le

, 
c-
co
mp
le
x,
 
v-

ve
ct

or
, 

t
-
t
e
n
»
o
r
 

*/
 

/*
 
g-

go
od

, 
t
-
t
e
l
e
m
e
t
r
y
 
no
ia
e,
 
c
-
c
a
l
i
b
r
a
t
l
o
n
,
 
e
t
c
*
/
 

/*
 
ti

me
 
of

 
fi
rs
t 

da
ta
 
s
a
m
p
l
e
 

*/
 

/ 
 
a
g
e
n
c
y
 
c
o
d
a
 
w
h
o
 
d
i
g
i
t
i
z
e
d
 
re
co
rd
; 

a
b
o
r
i
g
i
n
a
l
 
*/

/ 
 
p
r
o
c
e
s
a
l
n
g
 
d
o
n
e
 
on

 
t
h
i
s
 
w
a
v
e
f
o
r
m
 

/*
 
n
u
m
b
e
r
 
of
 
sa

mp
le

s 
In

 
t
r
a
c
e
 

/*
 
s
a
m
p
l
e
s
 
p
e
r
 
s
e
c
o
n
d
 

/ 
 
m
i
n
i
m
u
m
 
v
a
l
u
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u
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p
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re
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l
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i
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c
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b
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p
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u
l
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;
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p
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c
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i
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p
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;
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c
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c
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R
e
v
i
s
i
o
n
 
%
s
\
n
"
,
 
V
E
R
S
I
O
N
M
U
M
,
 
R
E
V
I
S
I

o
_
w
r
l
t
e
_
l
o
g
f
T
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p
r
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;
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l
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T
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p
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b
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i
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;
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l
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y
_
t
r
l
g
g
e
r
s
 
(l
og
_s
tr
ea
m)
;

fc
lo

se
 
(l
og
_s
tr
ea
m)
;

p
r
o
c
e
s
s
_
b
u
f
f
e
r

/ 
 
M
a
i
n
 
p
r
o
c
e
s
s
i
n
g
 
lo

op
.

P
R
I
V
A
T
E

v
o
i
d
 
p
r
o
c
a
s
s
_
b
u
f
f
e
r
 

()
(

F
I
L
E
 

  
l
o
g
_
s
t
r
e
a
m
;

d
o
u
b
l
e
 
dt
;

/ 
 
D
o
 
w
e
 
h
a
v
e
 
a 

b
u
f
f
e
r
 
to
 
p
r
o
c
e
s
s
 
*/

/*
 
W
r
i
t
*
 
p
r
«
-
t
r
l
g
g
e
r
 
d
a
t
a
 
to

 
d
i
s
k
 
*/

f 
w
r
i
t
*
 
b
u
f
f
e
r
s
 
(S

TA
RT

 
FI

LE
, 

F 
E
A
R
T
H
Q
U
A
K
E
)
;

a
e
t
_
s
t
o
p
t
l
m
«
(
T
I
M
E
R
 
0)
;

dt
 
-
 
d
i
f
f
 
t
l
»
e
(
T
I
M
l
R
 
0)

;
If

 
(d

t 
< 
S
i
n
 
ti

me
) 

mT
n 

t
i
m
e
 
- 

dt
;



S
u

n
 

M
ay

 
3 

1
1
:5

4
:3

1
 

19
92

x
d

e
te

c
t.

c
P

ag
e 

4

If
 

(d
t 

> 
m
a
x
 
t
i
m
e
)
 
m
a
x
_
t
l
m
e
 
- 

d
t
;

If
 
(
t
_
e
v
e
n
t
_
d
e
t
e
c
t
e
d
(
)
 
/ 
 

I 
I 
f
r
e
e
_
r
u
n
 
f
l
a
g
 
 /
)

a
v
q
_
E
 
»-

 
(d

t 
- 

a
v
g
_
E
)
 

/ 
d
t
_
g
e
t
_
n
u
m
E
>
e
r
_
o
f
_
e
x
t
_
b
u
f
 f
e
r
s
 (

) 
;

d
i
s
p
l
a
y
 
c
o
p
y
r
l
g
h
t
_
n
o
t
i
c
e
 

D
i
s
p
l
a
y
 
a 

c
o
p
y
r
i
g
h
t
 
n
o
t
i
c
e
.

P
R
I
V
A
T
E

v
o
i
d
 
d
i
s
p
l
s
y
_
c
o
p
y
r
i
q
h
t
_
n
o
t
i
c
e
(
)

I
p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
i
l
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

p
r
i
n
t
f

X
D
E
T
E
C
T
 
V
%
4
.
2
f

T
h
i
s
 
b
i
n
a
r
y
 
c
o
n
t
a
i
n
s
 
p
r
o
p
r
i
e
t
a
r
y
 
a
n
d
 
c
o
p
y
r
i
g
h
t
e
d
 
o
b
j
e
c
t
 
c
o
d
e
 
ss
 

f
o
l
l
o
w
s
:

M
O
N
O
C
H
R
O
M
E
,
 
EG

A,
 
a
n
d
 
V
G
A
 
G
r
a
p
h
i
c
s
 
L
i
b
r
a
r
i
e
s
 

C
o
p
y
r
i
g
h
t
 

(C
) 

19
88

, 
S
y
m
m
e
t
r
i
c
 
R
e
s
e
a
r
c
h

P
o
w
e
r
S
T
O
R
 
F
o
r
 
C
 
L
i
b
r
a
r
y
 

C
o
p
y
r
i
g
h
t
 

(C
) 

19
89

, 
A
c
m
e
 
S
o
f
t
w
a
r
e

A
T
L
A
B
 

C
o
p
y
r
i
g
h
t
 

(C
) 

1
9
8
9
,
 
D
a
t
a
 
T
r
a
n
s
l
a
t
i
o
n

D
u
p
l
i
c
a
t
i
o
n
 
a
n
d
/
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
t
h
i
s
 
b
i
n
a
r
y
 
o
u
t
s
i
d
e
 
o
f

t
h
e
 
U
.
S
.
 
G
e
o
l
o
g
i
c
a
l
 
S
u
r
v
e
y
 
is

 
p
r
o
h
i
b
i
t
e
d
 
w
i
t
h
o
u
t
 
e
x
p
r
e
s
s
l
y
 
w
r
i
t
t
e
n

p
e
r
m
i
s
s
i
o
n
 
f
r
o
m
 
t
h
e
 
a
f
o
r
e
m
e
n
t
i
o
n
e
d
 
p
a
r
t
i
e
s
.

q
u

it

/»
 
R
e
s
e
t
 
s
c
r
e
e
n
 
t
o
 
t
e
x
t
.
 

Q
u
i
t
 
x
d
e
t
e
c
t
.

P
R
I
V
A
T
E
 

v
o
i
d
 
q
u
i
t
 

()

d
o
u
b
l
e
 
a
v
g
_
t
l
m
e
,
 
m
a
x
_
s
p
s
;

d
t
_
s
t
o
p
_
A
D
C
 
()

; 
s
_
r
e
a
e
t
_
s
c
r
e
e
n
 

()
; 

d
m
 
r
e
s
e
t
(
)
;

 *
/ */

- 
%

lf
 

se
c.

V
n

"
, 

m
in

_
ti

m
e)

; 
- 

%
lf

 
se

c
.\

n
"

, 
m

ax
 

ti
m

e)
;

p
r
in

tf
 

("
\n

\n
M

ln
im

u
m

 
ti

m
e 

p
r
in

tf
 

("
M

ax
im

um
 

ti
m

e 
if

 
(a

vg
_E

) 
(

m
ax

_3
f>

3 
- 

d
t_

g
et

_
ch

a
n

n
el

 
si

z
e
!)

 
/ 

av
g_

E
;

p
r
in

tf
 

("
A

ve
ra

ge
 

ev
en

t 
ti

m
e 

- 
%

lf
 

se
c.

V
n

"
, 

av
g 

E
);

p
r
in

tf
 

("
M

ax
im

um
 d

ig
it

iz
a
ti

o
n

 
ra

te
 

- 
%

lf
 

sp
s.

\n
"

, 
m

a
x
's

p
s)

; 
I o
_
w

r
it

e
_
lo

g
fl

ie
 

("
..
..
. 

E
nd

 
o

f 
se

ss
io

n
 
..
..
,\

n
"

);
 

e
x

it
 

( 
1
);

* 
m

a
in

m
a
i
n
 
ta

rg
e,

 
ar

-g
v)

 
In
t 

ar
-j

c;
 

c
h
a
r
 

* 
a
r
g
v
)
]
;
 

I
F
I
L
E
 

  
lo

g_
st

re
am

;
c
h
a
r
 

* 
t
I
m
e
l
i
n
e
;

c
h
a
r
 
I
l
l
e
n
a
m
a
|
H
A
X
_
F
I
L
E
N
A
M
E
_
L
E
N
G
T
H
l
;

in
t 

c;

s
_
r
e
s
e
t
_
s
c
r
e
e
n
 
()

; 

d
l
s
p
l
a
y
_
c
o
p
y
r
l
g
h
t
_
n
o
t
i
c
e
 
()

;

/*
 
O
p
e
n
i
n
g
 
b
a
n
n
e
r
 
 /

p
r
i
n
t
f
 
(
"
\
n
%
s
 
<%
s)
 

T
o
t
t
l
n
g
h
a
n
A
n
"
,
 
R
E
V
I
S
I
O
N
 
N
A
M
E
,
 
R
E
V
I
S
I
O
N
_
D
A
T
E
)
;

p
r
i
n
t
f
 
(
"
M
u
l
t
i
-
C
h
a
n
n
e
l
 
E
v
e
n
t
 
D
e
t
e
c
t
i
o
n
 
a
n
d
 
C
o
l
l
e
c
t
i
o
n
 
P
r
o
g
r
a
m
\
n
\
n
"
)
;

i
n
i
t
i
a
l
l
z
«
_
c
o
m
m
a
n
d
_
l
i
n
«
 
()

;

p
r
o
c
e
s
s
_
c
o
m
m
a
n
d
_
l
l
n
e
 
(
f
i
l
e
n
a
m
e
,
 
a
r
g
c
,
 
a
r
g
v
)
;
 

I
n
i
t
i
a
l
i
z
e
 
d
e
f
a
u
l
t
*
 
()

; 

p
r
o
c
e
s
s
_
l
n
p
u
t
_
f
l
i
e
 
(
f
i
l
e
n
a
m
e
)
;
 

c
h
e
c
k
_
p
a
t
h
n
a
n
t
e
s
 
()

; 

i
n
i
t
i
a
l
l
z
e
_
a
y
a
t
e
m
 
()

;

/*
 
D
i
s
p
l
a
y
 
t
h
e
 
c
u
r
r
e
n
t
 
u
n
i
t
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
*/

 
if

 
(
O
e
b
u
g
_
e
n
a
b
l
e
d
)

d
t
_
d
u
m
p
 
c
o
n
f
i
g
u
r
a
t
i
o
n
 
(
a
t
d
o
u
t
)
;
 

If
 
<
L
O
G
_
F
I
L
E
)
 

(
l
o
g
 

li
t 
r
e
a
m
 
-
 
o
_
o
p
e
n
_
l
o
g
f
 l
i
e
 (
);

d
t
_
3
u
m
p
_
c
o
n
f
I
g
u
r
a
t
I
o
n
 
(
l
o
g
_
s
t
r
«
a
m
)
;

f
c
l
o
s
e
 
(
l
o
g
_
a
t
r
e
*
m
)
;
 

~
 

I m
i
n
_
t
l
m
e
 
-
 
1
0
0
0
0
;
 

/*
 
j
u
s
t
 
a 

b
i
g
 
n
u
m
b
e
r
 
*/
 

m
a
x
~
t
l
m
e
 
 
 
a
v
g
_
E
 
»
 
0;

w
h
i
l
e
 

(1
) 

(
if
 
(c
 
-
 
k
e
y
s
t
a
t
 

()
) 

( 
 
w
i
t
c
h
 

(c
) 

(
c
a
a
e
 
C
N
T
R
L
 
Bt

e
_
t
o
g
g
l
e
_
b
e
l
l
_
a
t
a
t
u
a
 
()

;

if
 
(
D
e
b
u
g
_
e
n
a
b
l
e
d
)

p
r
i
n
t
f
 
(
"
B
e
l
l
 
% 
 
\n

",
(
(
e
_
g
e
t
_
b
e
l
l
_
a
t
a
t
u
a
(
)
)
 
? 

"
E
N
A
B
L
E
D
"
 

: 
"
D
I
S
A
B
L
E
D
"
)
)
;
 

b
r
e
a
k
;
 

-
 

-
 

-
 

c
a
a
e
 
C
N
T
R
L
 
Fi

t
r
_
t
o
g
g
T
e
_
f
r
e
e
r
u
n
(
)
;
 

b
r
e
a
k
;
 

c
a
a
e
 
C
N
T
R
L
_
L
t

1 
t
o
g
g
l
e
 
l
o
c
a
t
i
o
n
 
a
t
a
t
u
s
 

()
; 

I
T
 
(
D
e
b
u
g
_
e
n
a
b
l
«
d
T

p
r
i
n
t
f
 
(
"
L
o
c
a
t
i
o
n
 
% 
 
\n
",

(
(
l
_
g
e
t
 
l
o
c
a
t
l
o
n
_
«
t
a
t
u
a
(
)
)
 
? 

"
E
N
A
B
L
E
D
"
 

: 
"
D
I
S
A
B
L
E
D
"
)
)
;
 

b
r
e
a
k
;
 

c
a
a
e
 
C
N
T
R
L
_
H
O
M
E
:

if
 
(
d
l
a
p
l
a
y
 
t
y
p
e
 
!-
 
H
O
M
E
)
 

(
  

s
e
l
e
c
t
~
d
l
*
p
l
*
y
 
(
H
O
M
E
)
;
 

a
~
d
i
«
p
l
a
y
_
l
d
s
 
()

;
 
~
d
l
a
p
l
a
y
~
t
r
a
c
e
s
 

(0
, 

0)
;

  
d
i
*
p
l
a
y
~
t
r
t
g
g
«
r
s
 
()

; 
d
l
a
p
l
a
y
 
t
y
p
e
 
-
 
H
O
M
E
;
 

I b
r
e
a
k
;
 

c
a
s
e
 
C
N
T
R
L
_
P
G
D
O
H
M
:

if
 
(
d
i
s
p
l
a
y
 
t
y
p
e
 
 
 
B
L
O
C
K
 
((

!
s
_
*
e
t
_
c
h
a
n
n
e
l
r
a
n
g
e
 
(
M
A
X
_
B
L
O
C
K
,
 
M
A
X
_
B
L
O
C
K
»
 

c
o
n
t
i
n
u
e
;
 

 
l
a
e
 
If
 
(
d
i
s
p
l
a
y
 
t
y
p
e
 
!-
 
B
L
O
C
K
)
 

(
  

s
e
l
e
c
t
 
d
i
s
p
l
a
y
 
(
B
L
O
C
K
)
;

d
i
s
p
l
a
y
 
t
y
p
e
 
-
 
B
L
O
C
K
;

a
_
s
e
t
_
c
K
a
n
n
e
l
r
a
n
g
e
 

(0
, 

M
A
X
_
B
L
O
C
K
)
;
 

I s
_
d
l
s
p
l
a
y
 
Id
s 

()
; 

s
_
d
l
s
p
l
a
y
3
t
r
a
c
e
s
 

(0
, 

0
)
;
 

m~
ji
li
pl
»y
~J
t.
r
i
g
g
e
r
s
 
()

;
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x
d
e
t
e
c
t
.
c

Pa
ge
 
5

b
r
e
a
k
;
 

c
a
s
e
 
C
N
T
R
L
_
P
G
U
P
:

if
 
(
d
l
s
p
l
a
y
^
t
y
p
e
 
--
 
B
L
O
C
K
 
It

!
s
_
s
e
t
_
c
h
a
n
n
e
l
r
»
n
g
e
 
(
-
M
A
X
_
B
L
O
C
K
,
 
M
A
X
_
B
L
O
C
K
)
)
 

c
o
n
t
 i
nu
e;

e
l
s
e
 
if
 
(
d
i
s
p
l
a
y
 
t
y
p
e
 
!-
 
B
L
O
C
K
)
 

( 
s 

s
e
l
e
c
t
_
d
i
s
p
T
a
y
 
(
B
L
O
C
K
)
;
 

d
T
s
p
l
»
y
_
E
y
p
e
 
- 

B
L
O
C
K
;
 

s 
se
t 

c
h
a
n
n
a
l
r
a
n
g
a
 

(0
, 

M
A
X
_
B
L
O
C
K
)
;
 

I s
_
d
i
s
p
l
a
y
_
i
d
s
 

()
; 

s
_
d
i
s
p
l
a
y
_
t
r
a
c
a
s
 

(0
, 

0)
; 

s
_
d
i
s
p
l
a
y
_
t
r
i
g
g
e
r
s
 

()
; 

b
r
e
a
k
;
 

c
a
s
e
 
C
N
T
R
L
_
Q
:

q
u
l
t
_
e
n
a
b
l
«
d
 
- 

T
R
U
E
;
 

b
r
e
a
k
;
 

c
a
s
e
 
C
N
T
R
L
_
R
:

r
_
t
o
g
g
l
«
_
r
«
b
o
o
t
_
9
t
«
t
u
a
 
()

;

if
 
(
D
«
b
u
g
_
«
n
»
b
l
»
d
)

p
r
i
n
t
f
 
(
"
R
e
b
o
o
t
 
%»
 
\n

",
(
(
r
_
g
e
t
_
r
e
b
o
o
t
_
»
t
a
t
U
9
(
»
 

? 
"
E
N
A
B
L
E
D
"
 

: 
"
D
I
S
A
B
L
E
D
"
)
)
;
 

br
ea
k;
 

ca
se

 
C
N
T
R
L
_
T
:

t_
to
g-
jl
e_
tr
 i
g
g
e
r
_
s
t
»
t
U
9
 

()
;

h 
t
o
g
g
l
e
_
9
t
a
t
u
«
 
(
H
_
A
U
T
O
T
R
I
G
G
E
R
_
E
M
A
B
L
E
D
)
;
 

i7
 
(D

eb
ug

_e
n«

bl
ed

) 
__
__
__
__
pr
ln
tt
 
(
"
A
u
t
o
t
t
i
g
g
e
r
t
n
g
 
%»

 
\n
*

(
(
t
_
g
«
t
_
t
r
l
g
g
«
r
_
a
t
a
t
u
9
(
)
)
 

br
«»
k;
 

ca
se
 
D
O
W
H
_
A
R
R
O
W
:

s 
d
is

p
la

y
_
tr

a
c
«
a
 

(0
, 

-1
);

 
b
r«

a
k
; 

c
a
se

 
F

l:
 

ta
w

'E
N

A
B

LE
D

*

C
O I- ro

 D
IS

A
B

L
E

D
")

) 
,

I

_
 

lp
 
()

;
w
h
i
l
e
 
T!

 
K
a
y
s
t
s
t
 (
))

 
p
r
o
c
«
s
»
_
b
u
f
 f
«r
 
()
;

s_
c
le

a
r 

()
;

s_
s«

le
c
t_

sc
r«

«
n
 

(S
C

R
E

E
H

_1
);

h
_

u
p

d
a
te

 
()

 ;
s_

d
is

p
l»

y
_
id

s 
()

;
s_

d
is

p
l«

y
_

tr
a
c
«

a
 

(0
, 

0
);

9
_
d
i
s
p
l
a
y
_
t
r
i
g
g
«
r
9
 

()
 ;

if
 
(
d
i
s
p
l
»
y
_
t
y
p
«
 
 
 
BL

OC
K)

 
9
_
d
i
s
p
l
a
y
_
b
a
r
 

()
 ;

br
ea
k;
 

ca
se

 
OP

_A
RR

OW
:

s
_
d
l
s
p
l
a
y
_
t
r
»
c
«
s
 

(0
, 

1)
 ;

br
«a
k;
 

de
fa

ul
t:

br
ea
k;

I p
r
o
c
e
s
s
_
b
u
f
f
e
r
 

()
;
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x
d
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«
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1

/ 
 
F
I
L
E
:
 
x
d
e
t
e
c
t
.
h

(D
. 

T
o
t
t
l
n
g
h
a
m
 

0
4
/
2
6
/
9
2
)

T
h
i
s
 
is

 
an
 
i
n
c
l
u
d
e
 
(
H
o
 
o
f
 
t
h
e
 
d
e
f
i
n
e
s
,
 
d
a
t
a
 
s
t
r
u
c
t
u
r
e
 
d
e
f
i
n
i
t
i
o
n
s
 
a
n
d
 

e
x
t
e
r
n
a
l
 
d
a
t
a
 
d
e
c
l
a
r
a
t
i
o
n
s
 
u
s
e
d
 
b
y
 
t
h
e
 
x
d
e
t
e
c
t
 
p
r
o
g
r
a
m
.

l
l
f
n
d
e
f
 
_
X
D
E
T
E
C
T
 

I
d
e
f
i
n
e
 

X
D
E
T
E
C
T
"

I 
i
n
c
l
u
d
e
 
"
m
c
o
n
s
t
.
h
"

C
O \ 

 
C
O

I
d
e
f
i
n
e
 
R
E
V
I
S
I
O
N
_
D
A
T
E
 

I
d
e
f
i
n
e
 
R
E
V
I
S
I
O
N
_
N
A
M
E
 

I
d
e
f
i
n
e
 
V
E
R
S
I
O
N
M
U
M

/ 
 
I
n
p
u
t
 
f
i
l
e
 
 /

 
I
d
e
f
i
n
e
 
I
N
P
U
T
_
F
I
L
E
N
A
M
E

/*
 
E
n
a
b
l
e
 
F
l
a
g
s
 
 /

 
I
d
e
f
i
n
e
 
D
E
B
U
G
_
E
N
A
B
L
E
D

/ 
 
K
e
y
b
o
a
r
d
 
C
o
n
s
t
a
n
t
s
 

' 
I
d
e
f
i
n
e
 
C
N
T
R
L
_
B
 

I
d
e
f
i
n
e
 
C
N
T
R
L
_
F
 

I
d
e
f
i
n
e
 
C
N
T
R
L
_
H
O
M
E
 

I
d
e
f
i
n
e
 
C
N
T
R
L
_
L
 

I
d
e
f
i
n
e
 
C
N
T
R
L
_
P
G
D
O
W
H
 

I
d
e
f
i
n
e
 
C
N
T
R
L
_
P
G
U
P
 

I
d
e
f
l
n
*
 
C
H
T
R
L
_
Q
 

I
d
e
f
i
n
e
 
C
N
T
R
L
_
R
 

I
d
e
f
i
n
e
 
C
N
T
R
L
J
T
 

I
d
a
f
l
n
e
 
Fl

 
I
d
e
f
i
n
e
 
D
O
W
N
_
A
R
R
O
M
 

I
d
e
f
i
n
e
 
UP
 
A
R
R
O
W

"
0
4
/
2
6
/
9
2
"

"
X
D
E
T
E
C
T
2
0
4
"

2
.
0
4

"
X
D
E
T
E
C
T
.
I
N
P
"

F
A
L
S
E

0
x
3
0
0
2
 

0
x
2
1
0
6
 

0
x
7
7
0
0
 

O
x
2
6
0
c
 

0
X
7
6
0
0
 

0
x
8
4
0
0
 

0
x
1
0
1
1
 

0
x
1
3
1
2
 

0
x
1
4
1
4
 

O
x
3
b
O
O
 

0
x
5
0
0
0
 

0
x
4
8
0
0

P
U
B
L
I
C
 
F
L
A
G
 
D
e
b
u
g
_
e
n
a
b
l
e
d
;
 

l
e
n
d
i
f



File: readme (8/16/92) 

I. Title Page.

U. S. DEPARTMENT OF THE INTERIOR 

U. S. GEOLOGICAL SURVEY

DESCRIPTIONS OF SEISMIC ARRAY COMPONENTS:

PART 2. SOFTWARE MODULES FOR DATA ACQUISITION/PROCESSING

Compiled by

W. H. K. Lee

MS 977, 345 Middlefield Road 

Menlo Park, CA 94025

Open-File Report 92-597-B 

August, 1992

II. Disclaimer.

This report is preliminary and has not been reviewed for 
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made by the USGS as to the accuracy and functioning of the 
programs and related program material, nor shall the fact 
of distribution constitute any such warranty, and no 
responsibility is assumed by the USGS in connection 
therewith.
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IV. Text.

INTRODUCTION

arrays for the volcano

to

In the summer of 1990, funding was aveiilable to design and
implement two portable seismic
program. The approach was based
Several contracts were awarded
design and implement various
portable arrays. The purpose of
software modules for data acquis
  SUDSPICK, SUDSPLOT, SUDSPROC/SUDSMAN
AND XDETECT   in detail as
Source code on PC-DOS/MS-DOS diskette
presented in U. s. Geological
92-597-B.

on Lee et al. (1989). 
commercial companies to

needed to build the 
this report to present the 
ition and processing

, SUDSSQZ, PC-QMAP, 
by the contractors, 
for this report is 
pen-File Report

components

Survey

SUDSPICK

forSUDSPICK is a computer program 
first P-arrival from waveform 
realtime data acquisition program

files

SUDSPL01

SUDSPLOT is a computer program 
files created by the XDETECT 
program.

SUDSPROC/ SUEISMAN

SUDSPROC/SUDSMAN are two computeir 
data processing tasks of the wa\ 
XDETECT realtime data acquisition

SUDSSQ2

SUDSSQZ is a computer program tc 
data in a waveform file created 
acquisition program.

automatic picking of the 
cheated by the XDETECT

for
realtime

plotting seismic waveform 
data acquisition

programs for managing the 
eform files created by the 

program.

"squeeze" out insignificant 
by the XDETECT realtime data
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PC-QMAP

PC-QMAP consists of two computer programs to plot earthquake 
hypocenter data on a map. QMAPHP is for using the HP 
LaserJet printers, and QMAPPS is for using a Postscript laser 
printer.

XDETECT

XDETECT (version 2.04) is a computer program for realtime 
data acquisition and processing. It is an updated version of 
the XDETECT program released previously in Tottingham and Lee 
(1989).

REFERENCES

Lee, W. H. K., D. M. Tottingham, and J. O. Ellis (1989). 
Design and implementation of a PC-based seismic data 
acquisition, processing, and analysis system, IASPEI 
Software Library, 1, 21-46.

Tottingham, D. M., and W. H. K. Lee (1989). XDETECT: A fast 
seismic data acquisition and processing program, U.S. 
Geol. Surv. Open-File Report 89-205.

V. Diskette Contents.

This diskette contains eight directories:

(1) SUDSPICK   source code for the SUDSPICK program written by
Small Systems Support.

(2) SUDSPLOT   source code for the SUDSPLOT program written by
Small Systems Support.

(3) SUDSPROC   source code for the SUDSPROC program written by
Small Systems Support.

(4) SUDSMAN   source code for the SUDSMAN program written by
Small Systems Support.

(5) SUDSSQZ   source code for the SUDSSQZ program written by
Small Systems Support.

(6) QMAPHP   source code for the QMAP program for HP LaserJet 
printer by Small Systems Support.

(7) QMAPPS   source code for the QMAP program for a Postscript 
laser printer by Small Systems Support.

(8) XDETECT   source code for the XDETECT program (version 2.04) 
by Tottco Consulting Group.



Open-File Report 92-597A and -B. Description of Seismic Array Components: Part 2. 

Software Modules for Data Acquisition/Processing. 1992. 313 p. and one 3.5-in. diskette.

This report describes software modules for data acquisition and processing - - SUD- 

SPICK, SUDSPLOT, SUDSPROC/SUDSMAN, SUDSSQZ, PC-QMAP, AND XDETECT 

- - as submitted by the contractors. Open-File Report 9269?A (313 p.) contains the soft­ 

ware documentation (including listings of source code). Open-File Report 92-59?B is a 

3.5-in. diskette containing the source code for the above mentioned software modules.

Requirements for part B: IBM 386 or 486 PC or compatible; minimum 1 MB RAM; 

math coprocessor; VGA graphics board and monitor; minimum 40 MB hard disk; 3.5- 

inch floppy disk drive; PC or MS DOS 4.01 or later; Microsoft C, Macro Assembler, and 

Fortran Compilers; and plotting library modules by Small Systems Support and Symmetric 

Research.
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